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- -^tSttics-^^-r s 4t > -'I ij' jg 3 - K-r s D N A. 

ill. X«3&feS:^tfT$y^SBJ!I*ve.«:>;, *^t3, D t s R?gttS:;t^S^f>A 

tt5:«-rS3f i'-'t^e&n- F1--6DNA, 

[lt*« 6 ] Bi5^J## 1 2 Xtt 1 4 tClB«<JDr § / iSlB^J, Xtt, WfBT 

«^>y<i^jgS:3- Ff SDNA. 
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DN Ao 

•^JStt S: ^ -r S ^ > A S S: n - K f S D N A , 
•^?gtt S: ^ -r -6 > ^ R S: 3 - K f S D N A , 

xtt, rar5>'»BB?B»cev^T, i«b<i4»fi©r5.'8ft©ifisi. #a 

:^ - -^tStt S: * S * > / ® & =1 - K -f S D N A , 

Xtt, >'i8Bi!?atCfeV^T, 1 «L< l±SSCfi©T5 >'giS©eSS, ^5^, ifA 
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tmi#2 0 0 0-3093613 
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[0 0 0 1] 

• • • ' 
[0 0 0 2] 

^S*«±^S^:«:o'C^^«. T5>'Be®f6Ss^Stt. 

[0 0 0 3] - 

3 U ^ -r y 5^ A • -9-— =ET 5 J (Corynebacterium thermoaminogen 

es) tt, L-75y«®«»^C^H,«S4^T^^S3y *Ai^5^U • 
A (C rynebacterium glntaiiictiii) (:f l/fcTA i'T^U'^A - ^^'h^r — 
A (Brevibacterium lactofermentum) ) ^i:HSHC3 U 



3 



aiffi# 2 0 0 0-30 
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^miZi/yhhX\>^& (#g|Bg6 3-24 0 7 7 9#) . 
[0 0 0 4] 

5 >^^-a-fiK3^^*T*Si'X>'^S/>^f— ^ (#45s5p7-121228#) , 
fA^^S.ym'ry^l^O^i--'^ (#raBS61-268185#) , ■< V ^ :r.ym^\^ 
>!fV-1f, Tn:^^y h^t K^t?--fe*it'g^ (#i§BS63-214189#) 
[0 0 0 5] 

[000 6] - 

[^9l*«ii¥«t U J:^ t -r SfSffi] 

ate* S:ll«-rs:i i: SiBSt-rs. 

[0 0 0 7] 
[0 0 0 8] 

iB^jicj3v%T, imv<imm<D7s.jm<Dmm^ nx, ma. x\tm& 



4 



aiIE4* 2 0 0 0-3 
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(2) m¥m^4:Kmm<D7s.jwmm%:m-ti>9yf-ii^'R. xa. mr^jm 
I3^J^c^v^T, i^v<itmm(D7 5. jma)mm^ pa, #in, 

[0 0 0 9] 

Bil?rjic^v^-C> l«b<ttSt«OT^>'^©em, ^3fe, #A, #iD, XtiiS?^ 
•f-^DNA, 

BSBB^^Cfe^^T, l^l,<li^m<D7S.jm<DmWi. »A, #in, 3Z:i±3» 

(6) gg^J#-^l 2Xtt 1 4 {CiH«®T^ /'®@23^J, Xtt, tufBT 5 7^BB^J® 

»f>-r*i*^tcfcv^T. i«L<ttSS(<ao7^yifeosi^, ^^4^, ifA, Win> xit 

fen- K-fSDNA. 
[0 0 10] 

(7) ®?a»#l 7~2 0K:|3^®r5-/ee®?!l©V"»-fti'*v?:;t-t:Sf >>''«i'S 

ie, if A, -Win, xtta»fi%.-g^tf7^ yBiiBB?!ij!>^.e>fe»;, *^o, i^^b^f^ 

(8) K^##2 2{cia«©r^>'^ffi^jS:*-r&^«>/'«i'S, xii, mrs./ 
M3»JK:fcv%T, i^b<ttS!t<B®r5>'K©e#i, ifA, ata. xntm 
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^K^JCfevNT, i^b<«l5c«OT5 7®®S^, SA, Win, Xtt^ 

[0011] " ~ 

(10) mn^^2 6Kmm(Drs. jmmm^^-r^^>;-^i/n> xii> i^t^ 
.7.B^^5^^J^cfiv^■c, i^b<tt»«fflT5 y^cDg^, mx. ma, x» 

(1 1) S^J#^2 8tC|BigcZ)T$ y^ffija&^-rS^f^A^jg, Xtt, UTS 

/»i5?atc^v^T, i«u<ttfS[fior^ >'Bi®ej«i, xtt 

S:n-K-r«DNA. 

(12) ffi^j##3 0{ci2«®r$v^ffi^jS:«-rs^>>'N'^s, xii, i^r^ 
/Kffi?[itcfiv>T, i«L/<t±sscffloT^ >/K®gm, ^?^>c. i*A, ata, 

[0 0 12] 

(13) ffiJB»#3 2K:iB«<Dr5 >'B8ia^JS:^-rs^f:y-'ti'M, x\t, mr^ 

/B6gI?0tC«v%T, l«b<ttSS[fflCDT$ /g!l©fi«, »A, -Win, Xtt 

• ^ttS:«-r*^f>A'i'©S:3t-F'tSDNA. 

^mmmi^te^^r, :imi^<iifSLm<Drs.jm(DSWi, #a, f**. 

3^fe&'S-trr?>'B!iS!3^*^e>3S:»;, 2-;i-dpvy;i/^f-n/ilT't F^-y:^- 

■e?SS & * -r * * > jg & n - F -t S D N A , 
[0 0 13] 

6tT, ±IB®«-DNA©v^-r*V3t>», Xti3*ie>S:tS*9;bT, *«W©DNAi: 
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[0 0 14] 
[0 0 15] 









ace A 


E^JS^ 3 


accBC 


5 


dtsRl 




dtsR2 




pfk 




scrB 




gluABCD 


iiy(I»-#2l 


pdhA 




pc 




ppc 




acn 


E^JS'^29 


icd 




Ipd 




odhA 



DTSRlSaS 
DT SR2^a!l 

TP--?— ^f 



[0 0 16] 

H5^J«#3, 2 3,2 5, 3-iaO=3-3-»C-fe»J*:«-->^> • U-x-f 
• (ORF) , ^tU^B5^##l 6®4«B®ORFttVx-r*Vt,GTG*(v6, 

[0 0 17] 

7 (BiE^#2 00 0-3 0 9 3 6 1 a 



H^^l 1—311147 
ia^S#16l44 0<OORFS:-t^», 5' filA^eiiJCgluA, gluB, glnCjft 

±fB®=S-DNAli, nU -^A • if- =ET5 y'?f*;^AJ12310*5ic (FER 

M BP-1542) ®gS-fe#DN A;6^63#it^tvfct)©-efe-&c -(HL, AJ123]0^tt- ^ 

;t-r-53U:^^A^'5^y • -b— ^T$7'y*XAJ12340tS (PERM BP-1539) R 
t;AJ12309:» (PERM BP-1541) e>-€-tl-?tl#gS$tlfc=bOT'feS. 
[0 0 18] 

ffi?a«#l 1^ 1 aSiafI 5\,Z^t&&mmt> scrB®aJ4)-iB5!I"^*>oT 
, ii5^«# 11 &tJf 1 3 ttBi!^J## 1 2».t)t 1 4 {Ca^-r-f >'<;i'i5f — e<Z)ai$i)-T 

[0 0 19] 

Bfi9i:-r-£>a'g-?-©aJt0-ElT>T-5:-^tfDNAli, -TT'tC^es *lTV^*:/^tr/^ 

yy:^^>?.C!)SSfe**iDNA^^Mi:-r^PCRS:^?-3ri:tCj:oT, 9l#f Sii: 
^e>*VfcDNAWt;^Xtt-e•CDS5?lJ^CS^^^T#§S^bfc:/^-r^S:fflV^ 

feA>f r/U^f-flf-S^a^fCJ:*;, nU^/ti^-rU^/A • if- ^T^ Jff%%.<r> 

^■^s5:-^t^DNA»T;iS:#'S)^i:*^"^'^s. #e>*vfcae^'oa5^»r^ 

iilaKaRa LA PGR in vitro Cloning Kit (SSit (») S3) S:fflV>TfT^ :i 
[0 0 2 0] 
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SSJ3?!IK:«t3v^Tf^^bfc:^^-fv-$:Mv^fcPCR^cJ:o■C, :3V^Aify^^) 
10 0 2 1] 

PGR. ^^XS KDNACDIHSS, DN ACD^»littfiiJS> J^giigSI^® 
Sambrook,J.,Fritsch,E.F.,Maniatis,T. .Molecular Cloning, Cold Spr 

■i-ng Harbor Laboratory Press, 1.21(1989)^CfB®S^l'TV^§. 

[0 0 2 2] 

kbCDDNA7 ^y>t>hS:«t»^-£>. #e>tlfcDNA7^i^;l>h?: pHSG399^© 
[0 0 2 3] 

[0 0 24] 

v>T, ny */^*^'xV^;i»•-!^-=eT^>'>y*:^®^^&«^DNAS:«pa^:bTP 

v-iibTfflvv ^9::^^ K9>f:/^y-;5i^6,ilSgbfeffiSI;^:/9;<>^ K&^^ 
tbTPCRSrfi'vv g«ii-r*DNAWT;tS:-^tfi'n->«:3i!#l-rs. :i©iR 
f^ii> -^Xi'y-->i^i:bT?^!g«SI#SSC+«S:-^t?/1y5^#lC^fvv 
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41 <> 
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[0 0 2 5] 

o 

..[.0 0 2 6] 

b < tt«»0<a«T'0 1 ^ U < tt««OT ^ / SftOiSii, #4D. X 

Ktt, «9iB r»fij tt, 2~»Hffi, »*b<tt, 2~ia+«, J:y»ib<tt 

2~ 1 0M"efe^ = 

[0 0 2 7] 

±Sa© J: e> if >/t jS WfCH-® it ^ 3 - F t « D N 

^ jj._.g »©»e^ s:-3 - « D N A & t-F D df s/;i/T 5 >«85-e >f > > n^a 
s-r-s^at, »:tjfBe5©ae^s:=i-K-r*DNAS:«i#-r««44ii, 

r-$;> (NTG) %L<^i3E^ig®^©ilS2Ema^-fflv^e>^v■c^^sgEM^sI^cJ: 
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[0 0 2 8] 

C'^^M (mutantXlivariant) ^'tt.tx^^o 
[0 0 2 9] . _ 

® Ife^iS^ S: « -r S D N A X « ® ^ ^ S ^ ° - ^ ^ 

«tg«S:^-r * ^/^i' S * =1 - D N A S:#«|-r S r i: tC J: o T i 

[0 0 3 0] 

6©JSM?B*'ff-r«DNA}5(^e>, JgS*::/'9-fV-S:fflV^TPCRlCJ:»JiiSS 
[0 0 3 1] 

PJffi3!>«^Sv^DNAH±*«/W:^U^<'.>fXb&^>^#. ib^\\\i.m.n<D'^'^z//\^ . 

r/y^f'f ■e-$/a;>CDSfeV^®*#•e&S 6 O-G, IXSSC, 0. 1%SDS, 

«:*L.<tt, 0. IXSSC, 0. l%sDs^cffiS•rs^fe«ST'/^-f:^y^'f 

[0 0 3 2] 

1 1 HilE# 2000-309361J 
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o T § ^ 91 »J < ^ i: *^ "C- g & . 

[0 0 3 3] 

^■tl-etv© D N A lc5tJ>S b * > A K * SSJg-r S r A^T? s s . 
ibi:i-S«>*(DK«milia. ^>y:hurr^^% -^Uifi^OL (Saccharoi.yces cere 

visiae) iit\^S)ii-r^m^<7)Kmmm. mmmm. ««feiBifi**#we.n**«, 

o 

[0 0 3 4] 

feV^Ti#«S«rii*^^'^5'-DNAlCg|^bTffi^^DNAS:M»Sb.. ^^1*^5: 
xS/xUtr • nyiBllliSlc:«Abtfe<i:, «t©Slf^*«b^^ aii/xU 

-AW*b<. «±®fflSSt^T'eSt«SS^|g«5%®*'«F*l'<> PUC19, 
PUC18, PBR322, pHSG299, pHSG399, PHSG398, RSFl 0 10^ *^#tfe. 
[0 0 3 5] 

zio*mmm<ommpnzis\^x!^^iSL^-^m^^9 9~iLhx\t. pah33o <# 

iaBS58-67699^<Ki«#flg) , PHM1519 (J|$Mllg58-77895#^«#flar^*^^W6. 
[0 0 3 6] 
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PAJ655 IJ'iyKr-a'MJllSSECFERM BP-136) 

3';*n* m^k-r »*^9iSR8201 (ATCCSQISS) 
. . PAJ1844 li'x'Jty-a'JAJllSSSCFERM BP-137) 

:inr\' T W5?iSR8202 (ATCC39136) 

PAJ611 lS'i9Kr-3'MJ11884(FERii BP-138) 
PAJ3148 3';»n* WJ W- r iSR8203 (ATCC39137) 
..pAJ440 ;\*fW-r7*f';xAJ11901(FERM BP-140) 
pHC4 Ij'iyt7-3'JAJ12617(FERM BP-3532) 
[0 0 3 7] 

D N A i: 3 U :^.Milffltt-e«tB-r S'^i^ * - S:i*iebTffi»!«I^D N A 
[0 0 3 8] 

JiSB© * e» tC^^ Ufcjffl*SI;^D N A S: 3 U *M«IB^®1g^ IC^A-T S « 

tT-nU K-1 2K:-bv^-C«#S*iTVxSJ:^*;, S^SIBffil&ttfC*/!'^/ 
"J^A-C'^QiabTDNAODSjgS^ritt-^S (Handel ,M. and Higa,A.,J. Mol. Bio 
1., 53, 159 (1970)) X:f^y^^C•^V^-C«SS4^TV^SJ: 
^jS:, ie}g®ie®|Hffi!*^e>n>tr7^>h-fe;i/&iH8L/TDNA?:^A-rs:&a5 ( 
Duiican,C.H.,Wilson,G.A.and Young.F.E,, Gene, 1, 153 (1977)) *^$>S. 

, DNAS^a®IDJIS«:, iffiiiADNAS:^^lcStyiitf-/n h>^^:^ hifett 
>^7aiaV^:xb©«t«8icb-tifflSI^DNA«:DNAS^iSic«A-r.S:&S ( c 

hang.S.and Choen,S.N.,Molec. Gen. Genet., 168, 111 (1979);Bibb,M.J. .Ward 
.J.M.and Hopwo d.O.A. , Nature, 274 , 398 (1978) ;Hinnen, A. , Hicks, J.B. and Fi 
nk,G.E.,Proc. Natl. Acad. Sci. USA, 75 1929 (1978)) tjjSffiT'g So n U 

Milae^ci3v^•rtt, %%.nr^7.^ (4#gi^2- 2 077 9 i«4iS#M) 
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[0 0 3 91 

[0 0 4 0] 
[004 1] 

*«re®DNA<Z>^-^, Pfk. P«11«A, pc, ppc, acnXtJficdtt, n U *^IDSj^ 
[0 04 2] 

tfc, dtsR13^0fdtsR2l4, =iU*MifllilSlC|?li?SftmtC^-r2>lSttS:#^1"-S 

sRlB.lfdtsK23te^Srit*i-t* i;> W® L - y S:*fi1-SIB**^#^S *v 
S (W095/23224#ffll^iJ;M A> 7 V h. ii#ffi^"lO-234371#^«) . 
[0 04 3] 

14 tHE<^2 0 0 0-3 0 9 3 6 1 : 
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n y L-^-'l'^' ^ ®aceA, accBC, IpdXtt 

llSlT^^r^l/it = >^S«:it:^S-&5Z:i:*^Tf^-5. *^W©aceA, accBC, Ipd 

[0 0 4 4] 
[0 0 4 5] 

Si 

=lU*/1i'-5^y^?A- -iJ— =ET5-/'?>'*:5^ AJ12310«cfe, CM2B?R«ta«l ('f- 

:x^x^5^^^^^^ (Difco^t^) u/au :i<v^-:fhy (b^kuss) ig/^u n 

aCl O.Sg/dU tf:4--?^> lOittg/dU pH 7.0 (ROHT*»S)) -e371CK:T15^ia«« 
10ml®^illS*>e>. m^i^mAiim^mMmm^y y (Bacterial Genone D 
NA Purification Kit (Advanced Genetic Techno logiesttSl) S:MV^T^#bfc 
. flSj#bfcDNAS:. MIS»^Saa3AIfefflV^T»^m'ffcb, 0.8%rifU-:^ff)^n 
^»l&S:^fVV DNAS::$)-®bfcfi&lC, *!j4~61tb®DNA79y^> h&^J* 4/ 
ffib, DNA^f;i'«lffl^y h (GIBCO BBLtt. Concert™'pid Gel Extraction Syst 
em) SrfflV^T, MW-9->f XtDDNAWrJt&m^bfc. 
[0 0 4 6] 

:^^X^ KPHSG399 i^mm m) m) ^rBamHIT-^^M-ffcb, 5f5Sg«:T-n/* U 

rai^b. »e>*ifcJfflii^'<i'*-*«v>Txe/xy tr • jMio9S:?^jse 
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PTG (^y:/aif;i/-/S -D-^;4-:*f9^' htr^y ^K) > O.OWmlOX-Gal ( 
(«?c 1.5g/dl?:^tf) ±(CXfTVV e^3n^-S:*?j40003a=.-3t^ 
[004 7] 

±iBT-# e>tife y 9 X 5 -f u - *•> e. a K;©ae^ s:^t? a - > S: p 

[0 04 8] 
[0 0 4 9] 

nU*A^^-5=-U'i^i» • 1?— y''5»'*>t^AJ12310if*<i!)^fe<*:DNAS:filMi: b 
«7®_h©lCa^-t->^^^'v-S:fflvv #^i4»ic m^Vif^Mma>?C^i tl>XB 

[0 0 5 0] 
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gluABCD 


ponA 


3' ^5' 7' 7^7- 


CCATCCGGATCCGGCAAGTC (47) 
AATCCCATCTCGTGGGTAAC (48) 


ACTGTGTCCATGGGTCTTGGCCC (49) 
CGCTGGAATCCGAACATCGA (50) 




94'€ Smin 

98 usec 
SO'C lOsec 
72"C 20sec 30 cycle 
Z-Taq 


94"C Smin 

sot: lOsec 
72"C 20sec 30 cycle 
Z-Taq 




500bp 


1200bp 




94"C Smin 

94*X: 30sec 
50"C liflin 
72*0 2Diin 30 cycle 
EX-Taq 


94*C Smin 

94*C 30sec 
SO'C imin 
72*0 2min 30 cycle 
EX-Taq 
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£5 





pc 


PPC 




GGCGCAACCTACGACGTTGCAATGCG (51) 
TGGCCGCCTGGGATCTCGTG (52) 


GGTTCCTGGATTGGTGGAGA (53) 
CCGCCATCCnGTTGGAATC (54) 


PCRIfeff 


94*0, Smin 

98X;, 5sec 

55*C, 80sec 30 cycle 
Z-Taq 


94*C 5iBin 

98"C 5sec 
50^: 5sec 
72"C lOsec 30 cycle 
Z-Taq 




781 bp 


lOOObp 




94*C, Smin 

98*0, 5sec 

55*C» 80sec 30 cycle 
Z-Taq 


94*C . Sain 

98XJ 5sec 
50*C 5sec 
72'C lOsec 30 cycle 
Z-Taq 




94*0, Sain 1 cycle 

5sec 

65't:, 80sec 50 cycle 
Z-Taq 


94*^ 5min * - - 

98*0 5sec 
50"C lOsec 
72'C 20sec 50 cycle 
Z-Taq 



[0 0 5 4] 



2000-3093615 
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acn 


icd 


Ipd 




5TIGGIACICA7TCSCATAC (55) 1 

SCIGGAGAiATGTGBTClCT (56) 


SACATTTCACTCGCTGGAC6 (57) i 
CCGTACTCTTCAGanCTG (58) ( 


MCATCGCAACCGGITC (59) 

:gtcaccgatggcgtaaat (60) 




94'C l«in 

96*C 20sec 
45*0 liin 
68t; 2iin 30 cycle 
K-Taq 


94"C Snn 

981^ Ssec ■ . 
SS-C SOsec 30 cycle 


94*C Ssin 

98rC Ssec 
MTC lOsec 
77n SOsec 30 cycle 
Z-Taq 




ISOObp 


ISOOlip 


SOObp 








94'C 30sec 
S7*C Imin 
72*C Imin 30 cycle 
Ex-Taiq 

TAC6AGGA6CAGATCCTCAA (63) 
TTGACCCCCCTCTlCTCCAfi (64) 


U^::>r(H') 


S1:GGT6AAGCTAAGTAGTTAGC (65) 
S2:AGCTACrAAACCTGCA(X (66) 


SltCCGTACTCTTCAGCCTTCTG (67) 
S2:TCGTCCIT6nCCACATC . (68) 


S1:ATCATCGCAADCG6ITC (69) 
S2:TA0BA6CAfiCAfiAICC1CAA (70) 


0 — >0 / 71 " 


Sl:GCTAACTACnABCrtCACC ill 
S2:6AACCAGGAACIAITGAACC (72) 


SUTCCCHCTCATCATCGAC (73) 
S2:AT6TG6AACAAfi6AC6AC (74) 






PstUr) HindllUC'). 


SalKir ) Pstl((?) . .. 


HindlH 




IP 94-0 tain 

94*0 SOsec *. 
SrC 2Mn 
72X 2un 30 cycle 
U-Taq 

(f MX tain 

94'C SOsec 
57X 2mn 

72'C Z.Snin 30 cycle 
LA-Taq 


94-C tain 

94X SOsec 
SVC 2min 

TTC 2.5min 30 cycle 
. U-Iaq 


M-C tain 

94*C SOsec 

5rC 2nin 

72rC tain 30 cycle 

: 



[0 0 5 5] 
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7 



7S.U^ J -a 


odhA 


0 "^0 / 71 1 


ACACCGTGGTCGCCTCAACG (61) 

1 Uv lAAv vvW A OwvAwv J.UW \ vu / 




17* 9II1II1 

98*C 5sec 
66*0 2sec 30 cycle 
Z-Taq 




1306bp 


LA^D-->^^ (N* ) 


SI : GTACATATTGTCGTTAGAACGCGTAATACGACTCA ( 75 ) 
S2 : CGTTAGAACGCGTAATACGACTCACTATAGG6AGA ( 76 ) 


mmmm 


Xbal . 


LAyU — ✓/ 


1 15IH 94"C 30seC 
55"C 2inin 
72"C Imin 30cycle 
LA-Taq 

2@a 94^: Imin 

98^ 20seC 

68*C 15ain 30 cycle 

72V lOmin 
LA-Taq 



fBS4$2 000-3093613 



#ip 11—31114 



[0 0 5 6] 

-[-0-0-5-7-] — - - 

[0 0 5 8] 

[0 0 5 9] 

si?9S:8^5tbfc. ifADNAWr;tK:ae95t^^®^«A^»As*i.T:te6.-r, ate 

^JS:f!j^0t:/7^V-?:#^L/, TaKaRa LA PGR in vitro Cloning Kit (SS 
[0 0 6 0] 

U PCR^n-->:/®<ffiSI»«T©i:feyC*2>S. jfADNA»T;i-©^t.2 0 
^J._:Er^ >^^;'*:3^AJ12310«cOgg6#:DN AS«-aWISS^fS-e«JWib, «-«fliS 

-y h:/9>f^-®^fl!l®teiS{C>(«riS-t«*-fey ht^^-fv- (Cl) 5:fflV^TP 



ffiffi^ 2000-3093612 
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(C2) SrfflVNTPCRSrffe). r^UT, ^^4feaJ4)-S:"^tf DN AWr^t 

IciU, aeuae^^«€:-^tJDNA»T;t5:#^^il*^T'^§. i^, :^-^yh(D 

5' ©fe»,-ililS«DPCR7?tt:/9 

-f v-C 1 *^e>cDDNA-&fiS;{*r©^^a$:9'-^x h 5/:?^^, #^#^e!>ifeJtifili@ 

[0 0 6 1] 

tfj r(r)j iiJtSgfl!lcD^^i^a5i)-CDi'a-->i/{cMv>fc:/^-fv-S:. r(c')j 

, PCRSJtSttLA PCRi^n-— ^i^^-y h^SiWSKifievv 2|iIffofc, ^ica^ 
bfc:/9>fv-®^-^, ±«fcttilHlBCDHf&tcMv^fc:/9-fv- (Si) S:, 
T®^c^*2IHIS®;R^5^c«v^fc:?^7-f V- (S2) Sra^f. 

[0 0 6 2] 

±gE«)J:-5K:UT#e.tl&«-Jte^&^tfDNA»T>t©iai£iiI^S:, ItfiBilB 
[0 0 6 3] 

U^Ai'-T^U 'J'A • •9--r^T5 J ff%7. AJ12310«ctt, ^ Z/.^n^^-'tm^^M 

■rs 3 y ^/^i'T^ y f a • *-^r 5 j>f%7. Ys-4o«cftms-i55«c*^ 6>, 

T'^yif- 7l/-AS:*-r«DNAWi>i-A^#?>tlfc. 
[0 0 6 4] 

: aceA %SBB^ 



ffill4t 2 0 0 0-3 0 



11-31114 



• 



2 : 

3 : 

4 : 

5 : 

6 : 

7 : 

8 : 
g : 

le^js-^io : 

a2^J##ll : 

mm^ms : 

B!5a##14 : 

1B^J##15 : 
BJ^J»#16 : 

mmmw 

B!^J«-^19: 



aceA T 

accBC Jg; 

accBC 7 

dtsRl %i 

dtsRl T 

dtsR2 Igi 

dtsR2 r 

pfk %i 



pfk 

scrB 

scrB 

scrB 

scrB 

scrB 



T 

r 

T 



S5!F##21 : 



gluABCDig; 
gloABCDT 
glBABCDT 
gloABCDT 
gluABCDT 
pdhA ^ 



S!?a##23 : 
iiJ3»J##24 : 



@^J$#28 : 
@i5a##29 : 



pdhA 

pc 

pc 

ppc 

ppc 

acn 

acn 

icd 

icd 



T 
7 
7 

m. 

7 



mm 
mm 
mm 

"mm 

5. J 



aj|E# 2 000-3093613 
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iB?o««3i: ipd ^rnm^i 
gE?u#^32: Ipd r^^^mmm 

K7US-^34: odhA r^jmm^^i 

[0 0 6 5] - 
[0 0 6 6] 

[ee^^i 

SEQUENCE LISTING 

<110> Ajinonoto, Co., Inc. 

<i2o> wsisffin y ^sjfflsoiitfiiftttr ^ y as^-&^*»^5te^ 

<130> P-6910 
<140> 

<141> 1999-11-01 
<160> 76 - - 

<170> Patent In Ver. 2.0 
[0 0 6 7] 



mi£«F 2000-309361 
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<210> 1 
<211> 1980 

<212> DNA 

<213> Corynebacter ium thermoaminogenes 



<220> 
<221> CDS 

<222> (577) (1869) 



<400> 1 

tgcattccac cgacggtcac gcgttcggtc ttgtcagcgg cgtcaatctg ctgatggttc 60 
atgcaaagct ccttcgaagc aagagatcgg gtgtgtgcgg gcacctatcg ggggaagccc 120 
tcgctgcgcc ccagggggag ctggcgatgt gaccaggtta agtgataacc atcaccttgc 180 
caatgggttt gcgaacttta ccgtgacgct acccccgctt ttgtttgatc acaccagctc 240 
gaaggctgtc gcttttccga agatgcacgt gaagtggcaa atccttgcca cccgaggttt 300 
tcccagtaca aacgtactag tgatgaggat cacggggaac attgtggaga ttgcactttg 360 
caatatttgc aaaaggggtg actacccccg cgcaaaactt aaaaacccaa atccgttgac 420 
ggacccatgc ccgatgaagc aatgtgtgaa gcacgccacc ggaacacagg ttgtggatca 480 
ctcaccatga tgtgggggat tcgcatcaca cagtgtgcag ggcggcacct ctaccgaatg 540 
cgccttacag cagcaccaag aagaagtgac tcttag atg tea aac gtt gga acg 594 

Met Ser Asn Val Gly Thr 
1 5 

cca cgt acc gca cag gaa ate cag cag gat tgg gac acc.aac cca cgc 642 
Pro Arg Thr Ala Gin Glu He Gin Gin Asp Trp Asp Thr Asn Pro Arg 

10 15 20 

tgg aac gga ate acc cgc gac tac acc get gag cag gta get gag etc 690 
Trp Asn Gly He Thr Arg Asp Tyr Thr Ala Glu Gin Val Ala Glu Leu 

25 30 35 

cag ggc age gtc gtc gag gag eac acc etc gca aag cgc ggc gee gag 738 

2 7 ffiiE# 200 0- 3093613 



t 
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Gin Gly Ser Val Val Glu Glu His Thr Leu Ala Lys Arg Gly Ala Glu 

40 45 50 

ate ctg tgg gat gca gtt tec gca gag ggc gac gac tac ate aac gca 786 
lie Leu Trp Asp Ala Val Ser Ala Glu Gly Asp Asp Tyr lie Asr Ala 
55 . 60 65 70 

~"ct g ggc -^c c ctl ac c^ggt- aac-cag-get"gtc-cag~cag -gtc-cgt-gcc gge — 834 
Leu Gly Ala Leu Thr Gly Asn Gin Ala Val Gin Gin Val Arg Ala Gly 

75 80 85 

ctg aag get gte tac etc tee ggc tgg cag gte gca ggt gac gee aac 882 
Leu Lys Ala Val Tyr Leu Ser Gly Trp Gin Val Ala Gly Asp Ala Asn 

90 95 100 

etc gee ggt cac acc tac cec gae cag tec ctg tac ccg gcg aac tee 930 
Leu Ala Gly His Thr Tyr Pro Asp Gin Ser Leu Tyr Pro Ala Asn Ser 

105 — HO 115 
gte ccg aac gtt gte egt cge ate aac aac gca etg ctg cge gee gat 978 
Val Pro Asn Val Val Arg Arg He Asn Asn Ala Leu Leu Arg Ala Asp 

120 125 130 

gag ate gca cge gte gag ggt gac aee tec gte gac aac tgg etc gte 1026 
Glu He Ala Arg Val Glu Gly Asp Thr Ser Val Asp Asn Trp Leu Val 
135 140 145 150 

ccg ate gte gee gac ggc gag gee gge tte ggt gge gee ete aac gte 1074 
Pro He Val Ala Asp Gly Glu Ala Gly Phe Gly Gly Ala Leu Asn Val 

155 160 165 

tac gag ete cag aag ggc atg ate acc get ggt gcc gca ggc acc cac 1122 
Tyr Glu Leu Gin Lys Gly Met He Thr Ala Gly Ala Ala Gly Thr His 

170- 175 180 

tgg gag gat cag etc get tec gag aag aag tgt ggc eae ete ggt gge 1170 
Trp Glu Asp Gin Leu Ala Ser Glu Lys Lys Cys Gly His Leu Gly Gly 
185 190 195 

2 8 ailE4t 2000-3093615 



11—311147 

aag gtc etc ate ceg acc cag eag cac ate cgc acc ctg aac tec gee 
Lys Val Leu lie Pro Thr Gin Gin His lie Arg Thr Leu Asn Ser Ala 

200 205 210 

cgc ctg gca get gac gtg gee aac acc ccg acc gtc gtc ate gee cgc 
Arg Leu Ala Ala Asp Val Ala Asn Thr Pro Thr Val Val lie Ala Arg 

. -220 225 230 

acc gac gca gag gcc gcc acc ctg ate acc tct gat gtt gat gag cgc 
Thr Asp Ala Glu Ala Ala Thr Leu He Thr Ser Asp Val Asp Glu Arg 

235 " 240 245 

gac cgc cca ttc ate acc ggc gag cgc acc gee gag ggc tac tac cac 
ASp Arg Pro Phe lie Thr Gly Glu Arg Thr Ala Glu Gly Tyr Tyr His 

250 255 260 

gtc aag ccg ggt etc gag cec tgc ate gca egt gcg aag tec tac get 
Val Lys Pro Gly Leu Glu Pro Cys He Ala Arg Ala Lys Ser Tyr Ala 

265 270 275 

ccc tac gca gac atg ate tgg atg gag acc ggc acc cct gac etc gag 
Pro Tyr Ala Asp Met lie Trp Met Glu Thr Gly Thr Pro Asp Leu Glu 

280 285 290 

ctg gee aag aag ttc gee gag ggc gtc cgc age gag ttc ccg gac eag 
Leu Ala Lys Lys Phe Ala Glu Gly Val Arg Ser Glu Phe Pro Asp Gin 
295 300 305 310 

ctg ctg tee tac aac tgc tee ceg tec ttc aac tgg tct gca cac etc 
Leu Leu Ser Tyr Asn Cys Ser Pro Ser Phe Asn Trp Ser Ala His Leu 

315 320 325 

gag gcc gac gag ate get aag ttc cag aag gaa ctg ggt gcc atg ggc 
Glu Ala Asp Glu lie Ala Lys Phe Gin Lys Glu Leu Gly Ala Met Gly 

330 335 340 

ttc aag ttc cag ttc ate ace ctg get ggc ttc cac tee etc aac tac 
Phe Lys Phe Gin Phe He Thr Leu Ala Gly Phe His Ser Leu Asn Tyr 



1218 



1266 



1314 



1362 



1410 



1458 



1506 



1554 



1602 



1650 
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345 350 355 

ggt atg ttc gac ctg get tac ggc tac gcc cgt gaa ggc atg ccc gcc 1698 
Gly Met Phe Asp Leu Ala Tyr Gly Tyr Ala Arg Glu Gly Met Pro Ala 

360 365 370 

ttc gtc gac ctg cag aac cgt gag ttc aag gca get gag gag cgc ggc 1746 
Phe Val Asp Lea Gin Asn Arg Glu Phe Lys Ala Ala Glu Glu Arg Gly 
375 380 385 390 

ttc acc gcc gtc aag cac cag cgt gag gtc ggc gcc ggc tac ttc gac 1794 
Phe Thr Ala Val Lys His Gin Arg Glu Val Gly Ala Gly Tyr Phe Asp 

395 400 405 

acc ate gcc acc acc gtt gac ccg aac tec tec acc acc gcg ctg aag 1842 
Thr He Ala Thr Thr Val Asp Pro Asn Ser Ser Thr Thr Ala Leu Lys 

410 415 420 

ggt tec ace gag gaa tge cag ttc cac taggaaccae etgatgcggt 1889 
Gly Ser Thr Glu Glu Cys Gin Phe His 

425 430 
gcegtatggc ctgaeggcac cgcccetccc tttgeaetce agtacteett tgtgcaeatc 1949 
ggccatctcc acaccgcgcg ceccgecacc t 1980 

[0 0 6 8] 
<210> 2 
<211> 431 
<212> PRT 

<213> Corynebacterium thermoaminogenes 



<400> 2 

Met Ser Asn Val Gly thr Pro Arg Thir Ala Gin (Glu lie Gin Gin Asp 

15 10 15 

Trp Asp Thr Asn Pro Arg Trp Asn Gly He Thr Arg Asp Tyr Thr Ala 
20 25 30 



ffiffi4* 2000-3093613 
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Glu Gin Val Ala Glu Leu Gin Gly Ser Val Val Glu Glu His Thr Leu 

35 40 45 

Ala Lys Arg Gly Ala Glu lie Leu Trp Asp Ala Val Ser Ala Glu Gly 

50 55 60 

Asp Asp Tyr lie Asn Ala Leu Gly Ala Leu Thr Gly Asn Gin Ala Val 
65 70 - 75 80 

Gin Gin Val Arg Ala Gly Leu Lys Ala Val Tyr Leu Ser Gly Trp Gin 

85 90 95 

Val Ala Gly Asp Ala Asn Leu Ala Gly His Thr Tyr Pro Asp Gin Ser 

100 105 110 

Leu Tyr Pro Ala Asn Ser Val Pro Asn Val Val Arg Arg He Asn Asn 

115 120 125 

Ala Leu Leu Arg Ala Asp Glu He Ala Arg Val Glu Gly Asp Thr Ser 

130 135 140 

Val Asp Asn Trp Leu Val Pro lie Val Ala Asp Gly Glu Ala Gly Phe 
145 150 155 160 

Gly Gly Ala Leu Asn Val Tyr Glu Leu Gin Lys Gly Met He Thr Ala 

165 170 175 

Gly Ala Ala Gly Thr His Trp Glu Asp Gin Leu Ala Ser Glu Lys Lys 

180 - 185 - 190 

Cys Gly His Leu Gly Gly Lys Val Leu lie Pro Thr Gin Gin His lie 

195 200 205 

Arg Thr Leu Asn Ser Ala Arg Leu Ala Ala Asp Val Ala Asn Thr Pro 

210 215 220 

Thr Val Val He Ala Arg Thr Asp Ala Glu Ala Ala Thr Leu He Thr 
225 230 235 240 

Ser Asp Val Asp Glu Arg Asp Arg Pro Phe He Thr Gly Glu Arg Thr 

245 250 255 

Ala Glu Gly Tyr Tyr His Val Lys Pr Gly Leu Glu Pr Cys He Ala 



3 1 ajll# 2000-3093613 
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260 



265 



270 



Arg Ala Lys Ser Tyr Ala Pro Tyr Ala Asp Met II Trp Met Glu Thr 

275 280 285 

Gly Thr Pro Asp Leu Glu Leu Ala Lys Lys Phe Ala Glu Gly Val hrg 

290 295 300 

Ser Glu Phe Pro Asp Gin Leu Leu Ser Tyr Asn Cys Ser Pro Ser Phe 
305 310 315 320 

Asn Trp Ser Ala His Leu Glu Ala Asp Glu lie Ala Lys Phe Gin Lys 

325 330 335 

Glu Leu Gly Ala Met Gly Phe Lys Phe Gin Phe lie Thr Leu Ala Gly 

340 345 350 

Phe His Ser Leu Asn Tyr Gly Met Phe Asp Leu Ala Tyr Gly Tyr Ala 

355 360 365 

Arg Glu Gly Met Pro Ala Phe Val Asp Leu Gin Asn Arg Glu Phe Lys 

370 375 380 

Ala Ala Glu Glu Arg Gly Phe Thr Ala Val Lys His Gin Arg Glu Val 
385 390 395 400 

Gly Ala Gly Tyr Phe Asp Thr He Ala Thr Thr Val Asp Pro Asn Ser 

405 410 415 

Ser Thr Thr Ala Leu Lys Gly Ser Thr Glu Glu Cys Gin Phe His 



[0 0 693 
<210> 3 
<211> 2384 
<212> DNA_ 

<213> Corynebacterium thermbaminogenes 

<220> 
<221> CDS 



420 



425 



430 



3 2 



2 0 0 0 
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<222> (577) (2352) 

ggcaacttcc gcagccgcaa ggagatcgag ^aggtgtact 60 
gacaccgtgg tgtactgccg cgtgggtgac cgcgcggccc 120 
tacctgctgg ggtttgaaaa cgtccgcaac tatgacggtt 180 
atggtgcgca tgcccatcgt ccagggtgat gagccgggct 240 
cacctccctg gtcacccccg taccctcccg ggtacacccc 300 
atctcccctg catgtggaca ccgggaaact ttgcctggga 360 
atgcgggtat gttaacgcgg tcacagggta caccagaatc 420 
gcgggattcg ctaaaagatc accgagttag tgtgcaagaa 480 
ctgtcatacg ctgtcatgca gtcaatgaac agtgcggtgc 540 
aaccaggagg gtttta gtg tea gtc gag acc agg 594 

Val Ser Val Glu Thr Arg 
1 5 

aag ate acc aag gta ctt gtc gcc aac cgt ggt gaa ate gca ate cgt 642 
Lys lie Thr Lys Val Leu Val Ala Asn Arg Gly Glu lie Ala He Arg 

10 15 20 

gtt ttc cgc gca gca egg gat gaa ggc ate gcc tct gtc gcc gtc tac 690 
Val Phe Arg Ala Ala Arg Asp Glu Gly He Ala Ser Val Ala Val Tyr 

25 30 35 

gcg gag ceg gac gca gat gee eet ttc gtc gag tat gee gat gag gee 738 
Ala Glu Pro Asp Ala Asp Ala Pro Phe Val Glu Tyr Ala Asp Glu Ala 

40 45 50 

ttc gca etc ggt ggc cag act tec gca gag tec tac etc gtc att gac 786 
Phe Ala Leu Gly Gly Gin Thr Ser Ala Glu Ser Tyr Leu Val He Asp 
55 60 65 70 

aag ate att gac gca gca cgc aag tee ggt gca gac get gtc eac cec 834 
Lys He He Asp Ala Ala Arg Lys Ser Gly Ala Asp Ala Val His Pr 

3 3 ffilE^ 2000-309361S 



<400> 3 

agcaggccgt gttgccgaac 
egcacctcaa ecctgcegag 
acacctggtt cgtgttgaag 
cctggtccga gtggggcaac 
cactctagtc accccggggt 
ggggacgggg tgtgacctgg 
aatgaccate cagtaccgta 
cggatcgtct aaccccctta 
taatgctgat cgcaggggea 
tctgtcgtga agaaaateaa 



11-311147 



75 80 85 

ggc tac ggc ttc etc gcc gag aac gcc gat ttc get gaa get gtc ate 882 
Gly Tyr Gly Phe Leu Ala Glu Asn Ala Asp Phe Ala Glu Ala Val He 

90 95 100 

aac gag ggc ctg ate tgg ate gga eca tec ect gag tee ate cgt tec 930 
-Asn-Glu-Giy-teu He-TrpH[-le-Gly~Pro Ser-Pro Gl^^ Arg Ser 

105 110 115 

etc ggt gac aag gtc acc gca cgc cac ate gcc aac aac gcc aac gca 978 
Leu Gly Asp Lys Val Thr Ala Arg His lie Ala Asn Asn Ala Asn Ala 

120 125 130 

ccg atg gca eeg gge aee aag gag cet gte aag gae gee get gag gtt 1026 
Pro Met Ala Pro Gly Thr Lys Glu Pro Val Lys Asp Ala Ala Glu Val 
135 140 145 150 

gte gee tte gee gag gag ttc ggt ete eee ate gee ate aag get gee 1074 
Val Ala Phe Ala Glu Glu Phe Gly Leu Pro He Ala He Lys Ala Ala 

155 160 165 

tte ggt ggc gge gga egt gge atg aag gtc gcc tac gag atg gae gaa 1122 
Phe Gly Gly Gly Gly Arg Gly Met Lys Val Ala Tyr Glu Met Asp Glu 

170 175 180 

gtc gcc gac etc ttc gaa tec gcc acc cgt gag gcc acc gcc gee ttc 1170 
Val Ala Asp Leu Phe Glu Ser Ala Thr Arg Glu Ala Thr Ala Ala Phe 

185 190 195 

ggt cgt ggt gag tge tte gtg gag egc tac etg gae aag. gee ege cae 1218 
Gly Arg Gly Glu Cys Phe Val Glu Arg Tyr Leu Asp Lys Ala Arg His 

200 205 210 

gte gag gea eag gte ate gee gac aag cac ggc aac gtt gtg gte gee 1266 
Val Glu Ala Gin Val He Ala Asp Lys His Gly Asn Val Val Val Ala 
215 220 225 230 

ggt ace egt gac tge tee etg eag cgt egt ttc eag aag ete gte gag 1314 

3 4 Hiffi4$ 2000-3093613 
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Gly Thr Arg Asp Cys S r Leu Gin Arg Arg Phe Gin Lys Leu Val Glu 

235 240 245 

gag gca ccg gca ccg ttc etc acc gat gag cag cgt gac cgc ate eae 1362 
Glu Ala Pro Ala Pro Phe Leu Thr Asp Glu Gin Arg Asp Arg lie His 

250 255 260 

tec tee gee aag get ate tgc ege gag gee ggt tae tae ggt gee gge 1410 
Ser Ser Ala Lys Ala lie Cys Arg Glu Ala Gly Tyr Tyr Gly Ala Gly 

265 270 275 

aec gtg gag tae etg gte ggt tee gae gga ctg ate tec ttc etg gag 1458 
Thr Val Glu Tyr Leu Val Gly Ser Asp Gly Leu lie Ser Phe Leu Glu 

280 285 290 

gtc aac acc cgc ctg cag gtg gag cac ccc gtc acc gag gag acc acc 1506 
Val Asn Thr Arg Leu Gin Val Glu His Pro Val Thr Glu Glu Thr Thr 
295 300 305 310 

ggc ate gac ctg gtg cgc gag atg ttc cge ate gee gag gge gee gag 1554 
Gly lie Asp Leu Val Arg Glu Met Phe Arg He Ala Glu Gly Ala Glu 

315 320 325 

etc tee ate aag gag gae eeg ace cca ege gge eae gcc ttc gag ttc 1602 
Leu Ser He Lys Glu Asp Pro Thr Pro Arg Gly His Ala Phe Glu Phe 

330 335 340 

cgc ate aac ggc gag gac gca ggc tec aac ttc atg ccc gca ccg ggc 1650 
Arg He Asn Gly Clu Asp Ala Gly Ser Asn Phe Met Pro Ala Pro Gly 

345 350 355 

aag ate iacc cgc tac cgt gag ccc gcc ggc ccg ggt gtc cgc atg gac 1698 
Lys lie Thr Arg Tyr Arg Glu Pro Ala Gly Pro Gly Val Arg Met Asp 

360 365 370 

tec ggc gtt gtc gag ggt tec gag ate tec ggc cag ttc gac tec atg 1746 
Ser Gly Val Val Glu Gly Ser Glu He Ser Gly Gin Phe Asp Ser Met 
375 380 385 390 
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ctg gcc aag ctg ate gtc tgg ggc cag acc cgt gag cag gcc ctg gag 1794 
Leu Ala Lys Leu lie Val Trp Gly Gin Thr Arg Glu Gin Ala Leu Glu 

395 400 405 

cgt tec cgt cgt gcg etc ggc gag tac ate gtc gag ggc atg ccg acc 1842 
Arg Ser Arg Arg Ala Leu Gly Glu Tyr lie Val Glu Gly Met Pro Thr 

^410 415 420 ' • 

gtc ate ccg ttc cac tec cac ate gte tee aae eeg gca tte gtc ggt 1890 
Val lie Pro Phe His Ser His lie Val Ser Asn Pro Ala Phe Val Gly 

425 430 435 

gac ggc gag gge ttc- gag gte tac aec aag tgg ate gag gag gte tgg 1938 
Asp Gly Glu Gly Phe Glu Val Tyr Thr Lys Trp He Glu Glu Val Trp 

440 445 450 

gae aae eeg ate gag ccg ttc gtc gat gca gee gac etc gac gac gac 1986 
Asp Asn Pro He Glu Pro Phe Val Asp Ala Ala Asp Leu Asp Asp Asp 
455 460 465 470 

gag gag aag acc ccg teg cag aag gte ate gtc gag ate gac ggc egc 2034 
Glu Glu Lys Thr Pro Ser Gin Lys Val He Val Glu He Asp Gly Arg 

475 480 485 

cgc gtc gag gtg get etc ccg gge gae etc get etc gge ggt ggc gca 2082 
Arg Val Glu Val Ala Leu Pro Gly Asp Leu Ala Leu Gly Gly Gly Ala 

490 495 500 

ggt gee gcc aag aag aag ccg aag aag cgt cgc gca ggt ggc gcc aag 2130 
Gly Ala Ala Lys Lys Lys Pro Lys Lys Arg Arg Ala Gly Gly Ala Lys 

505 510 515 

gcc ggt gtc tec ggt gac tec gtc gca gcc ccg atg cag ggc acc gtc 2178 
Ala Gly Val Ser Gly Asp Ser Val Ala Ala Pro Met Gin Gly Thr Val 

520 525 530 

ate aag gte aae gtt gag gae ggc gcc gag gte tee gag ggt gac ace 2226 
He Lys Val Asn Val Glu Asp Gly Ala Glu Val Ser Glu Gly Asp Thr 
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535 540 545 550 

gtc gtg gtt etc gag gcc atg aag atg gag aac ccg gtc aag gcc cac 2274 

Val Val Val Leu Gin Ala Met Lys Met Glu Asn Pro Val Lys Ala His 

555 560 565 

aag tec ggt acc gtc tec ggt ctg acc ate gcc gcg ggt gag ggc gtg 2322 
Lys-Ser Gly -Thr-Val Ser-Gly-Leu -Thr— I-le-Ala-Ala-Gl-y-Glu-Gly Val 

570 575 580 

acc aag ggt cag gtt etc ctg gag ate aag taatcccttc agggaacaga 2372 
Thr Lys Gly Gin Val Leu Leu Glu lie Lys 

585 590 
eagccctgtt ct 2384 

[00 70] 
<210> 4 
<211> 592 
<212> PRT 

<213> Corynebacterium thermoaminogenes 

<400> 4 

Val Ser Val Glu Thr Arg Lys lie Thr Lys Val Leu Val Ala Asn Arg 

1 5 10 15 

Gly Glu He Ala He Arg Val Phe Arg Ala Ala Arg Asp Glu Gly He 

20 25 30 

Ala Ser Val Ala Val Tyr Ala Glu Pro Asp Ala Asp Ala Pro Phe Val 

35 40 45 

Glu Tyr Ala Asp Glu Ala Phe Ala Leu Gly Gly Gin Thr Ser Ala Glu 

50 55 60 

Ser Tyr Leu Val He Asp Lys lie lie Asp Ala Ala Arg Lys Ser Gly 
65 70 75 80 

Ala Asp Ala Val His Pr Gly Tyr Gly Phe Leu Ala Glu Asn Ala Asp 
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85 90 95 

Phe Ala Glu Ala Val He Asn Glu Gly Leu lie Trp lie Gly Pr Ser 

100 105 110 

Pro Glu Ser lie Arg Ser Leu Gly Asp Lys Val Thr Ala Arg His He 
115 120 125 

-A 1 a~Asn- Asn-Al a Asn~A 1 a-Pro-Me t-A 1 a-Pr o-G 1 y-^^^ 
130 135 140 

Lys Asp Ala Ala Glu Val Val Ala Phe Ala Glu Glu Phe Gly Leu Pro 
145 150 155 160 

He Ala He Lys Ala Ala Phe Gly Gly Gly Gly Arg Gly Met Lys Val 

165 170 175 

Ala Tyr Glu Met Asp Glu Val Ala Asp Leu Phe Glu Ser Ala Thr Arg 

180 185 190 

Glu Ala Thr Ala Ala Phe Gly Arg Gly Glu Cys Phe Val Glu Arg Tyr 

195 200 205 

Leu Asp Lys Ala Arg His Val Glu Ala Gin Val He Ala Asp Lys His 

210 215 220 

Gly Asn Val Val Val Ala Gly Thr Arg Asp Gys Ser Leu Gin Arg Arg 
225 230 235 240 

Phe Gin Lys Leu Val Glu Glu Ala Pro Ala Pro Phe Leu Thr Asp Glu 

245 250 255 

Gin Arg Asp Arg He His Ser Ser Ala Lys Ala He Gys Arg Glu Ala 

260 . 265 270 

Gly Tyr Tyr Gly Ala Gly Thr Val Glu Tyr Leu Val Gly Ser Asp Gly 

275 280 285 

Leu He Ser Phe Leu Glu Val Asn Thr Arg Leu Gin Val Glu His Pro 

290 295 300 

Val Thr Glu Glu Thr Thr Gly He Asp Leu Val Arg Glu Met Phe Arg 
305 310 315 320 

3 8 ffitE4#2O0O 
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lie Ala Glu Gly Ala Glu Leu Ser lie Lys Glu Asp Pro Thr Pro Arg 

325 330 335 

Gly His Ala Phe Glu Phe Arg He Asn Gly Glu Asp Ala Gly Ser Asn 

340 345 350, 

Phe Met Pro Ala Pro Gly Lys He Thr Arg Tyr Arg Glu Pro Ala Gly 



Pro Gly Val Arg Met Asp Ser Gly Val Val Glu Gly Ser Glu He Ser 

370 375 380 

Gly Gin Phe Asp Ser Met Leu Ala Lys Leu He Val Trp Gly Gin Thr 
385 390 395 400 

Arg Glu Gin Ala Leu Glu Arg Ser Arg Arg Ala Leu Gly Glu Tyr He 

405 410 415 

Val Glu Gly Met Pro Thr Val He Pro Phe His Ser His lie Val Ser 

420 425 430 

Asn Pro Ala Phe Val Gly Asp Gly Glu Gly Phe Glu Val Tyr Thr Lys 

435 440 445 

Trp He Glu Glu Val Trp Asp Asn Pro He Glu Pro Phe Val Asp Ala 

450 455 460 

Ala Asp Leu Asp Asp Asp Glu Glu Lys Thr Pro Ser Gin Lys Val He 
465 470 475 480 

Val Glu He Asp Gly Arg Arg Val Glu Val Ala Leu Pro Gly Asp Leu 

485 490 495 

Ala Leu Gly Gly Gly Ala Gly Ala Ala Lys Lys Lys Pro Lys Lys Arg 

500 505 510 

Arg Ala Gly Gly Ala Lys Ala Gly Val Ser Gly Asp Ser Val Ala Ala 

515 520 525 

Pro Met Gin Gly Thr Val He Lys Val Asn Val Glu Asp Gly Ala Glu 

530 535 540 

Val Ser Glu Gly Asp Thr Val Val Val Leu Glu Ala Met Lys Met Glu 



355 



360 



'365 



3 9 
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545 550 555 560 

Asn Pro Val Lys Ala His Lys Ser Gly Thr Val Ser Gly Leu Thr He 

565 570 575 

Ala Ala Gly GIu Gly Val Thr Lys Gly Gin Val Leu Leu Glu Tie Lys 
580 585 590 

[-0 0 7 1]— — — 

<210> 5 
<211> 2128 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (339).. (1967) 
<400> 5 

gctgtcattc cgaccacatt cgccccggga tccgggctcc accacctccc ggacccatgc 60 
cccatacctg cggaaaccac gggaaacacg ggaaaaaccg atctcattca gaccggcggg 120 
atccacctgt ggaacagtca gcggcgcggc catggagggc agcgacaggt gacgtccgag 180 
cacccggttc cccaccgtgg acacggcatt gatccgacac ggtggggata gtttcatgct 240 
gaaaaactat cgctgtgcag ggaggatccg gaatgtgacc tatttcatgg agaaatgatt 300 
gtggacgata cccccgggta cggctaccat tccaaaac atg acc att tec tea cct 356 

Met Thr lie Ser Ser Pro 
. 1 . - 5 

ttg att gac gtc get aac ctg cea gac ate aae aee aec gee ggc aag 404 
Leu He. Asp Val Ala Asn Leu ?t6 Asp lie Asn Thr Thr Ala Gly Lys 

10 15 20 

ate gee gac ctg aag gcc cgc egg gcg gaa gee cac ttc ecc atg ggt 452 
He Ala Asp Leu Lys Ala Arg Arg Ala Glu Ala His Phe Pr Met Gly 
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25 30 35 

gaa aag gcc gta gag aag gtc cac gcg gcc aac cgc etc acc gcg cgc 500 

Glu Lys Ala Val Glu Lys Val His Ala Ala Asn Arg Leu Thr Ala Arg 

40 45 50 

gaa cga ctt gac tac ctg etc gat gaa ggc tec ttc ate gaa acc gat 548 

Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly Ser Phe He Glu Thr Asp 

55 60 65 70 

cag etc gca cgc cac cgc acc acc gcg ttc ggc ctg ggc aac aag cga 596 
• • • 

Gin Leu Ala Arg His Arg Thr Thr Ala Phe Gly Leu Gly Asn Lys Arg 

75 80 85 

ccg gcc acc gac ggc ate gtc acc ggc tgg ggc acc ate gac ggc cgc 644 
Pro Ala Thr Asp Gly He Val Thr Gly Trp Gly Thr He Asp Gly Arg 

90 95 100 

gag gtc tge ate ttc tee eag gae ggc acc gte ttc ggt ggc gea etc 692 
Glu Val Cys He Phe Ser Gin Asp Gly Thr Val Phe Gly Gly Ala Leu 

105 110 115 

ggt gag gtc tac ggc gag aag atg ate aag ate atg gag ctg gcc ate 740 
Gly Glu Val Tyr Gly Glu Lys Met lie Lys He Met Glu Leu Ala He 

120 125 130 

gac acc ggc cgc cea etc ate ggc ctg tac gag ggt gea ggt gee cgc 788 
Asp Thr Gly Arg Pro Leu He Gly Leu Tyr Glu Gly Ala Gly Ala Arg 
135 140 145 150 

ate eag gae ggt gcg gtc tec etc. gac ttc ate tec cag ace ttc tat 836 
He Gin Asp Gly Ala Val Ser Leu Asp Phe He Ser Gin Thr Phe Tyr 

155 160 165 

eag aac ate cag gcc tec ggc gtg ate ccg cag ate tec gtg ate atg 884 
Gin Asn He Gin Ala Ser Gly Val He Pro Gin He Ser Val He Met 

170 175 180 

ggt gcc tge gee ggt ggc aac gee tac ggc ccg gcc ctg acc gac ttc 932 
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Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly Pro Ala Leu Thr Asp Phe 

185 190 195 

gtg gtc atg gtg gac aag acc teg aag atg ttc gtc acc ggc ccc gat 980 
Val Val Met Va) Asp Lys Thr Ser Lys Met Phe Val Thr Gly Pro Asp 
200 205 210 

^gtg^tc-aag-acc-gtt: -acc-ggc-gag gag-ate* acc- cag gag> gag etc gge 1028 

Val lie Lys Thr Val Thr Gly Glu Glu He Thr Gin Glu Glu Leu Gly 

215 220 225 230 

gga gca acc acc cac atg gtc acc gcc ggc aac tec cac tac acc gtc 1076 

Gly Ala Thr Thr His Met Val Thr Ala Gly Asn Ser His Tyr Thr Val 

235 240 245 

gcc acc gat gag gag gee etc gac tgg gtc cag gac etc ate tec ttc 1124 
Ala Thr Asp Glu Glu Ala Leu Asp Trp Val Gin Asp Leu He Ser Phe 

250 255 260 

ctg ccc tec aac aat cgc tec tac gcc eeg gtg gag gag ttc gae gag 1172 
Leu Pro Ser Asn Asn Arg Ser Tyr Ala Pro Val Glu Glu Phe Asp Glu 

265 270 275 

gag gae ggt gge ate gee gag aac ate ace gee gat gae etg aag ctg 1220 
Glu Asp Gly Gly He Ala Glu Asn He Thr Ala Asp Asp Leu Lys Leu 

280 285 290 

gat gag ate ate ccg gat tec gee ace gtg ccc tat gat gtc cgc gae 1268 
Asp Glu Tie He Pro Asp Ser Ala Thr Val Pro Tyr Asp Val Arg Asp 
295 300 305 310 

gtc ate cag tgc etg ace gae gae ggt gag tac ctg gag ate cag gcc 1316 
Val He Gin Cys Leu Thr Asp Asp Gly Glu Tyr Leu Glu He Gin Ala 

315 320 325 

gac ega gcc gag aat gtc gtc ate gcc ttc ggc cgc ate gag ggc cag 1364 
Asp Arg Ala Glu Asn Val Val He Ala Phe Gly Arg He Glu Gly Gin 
330 335 340 
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tec etc get ttc etc gcc aac cag ccg acc cag ttc gcc ggc tgc ctg 1412 
Ser Val Gly Ph Val Ala Asn Gin Pro Thr Gin Phe Ala Gly Cys Leu 

345 350 355 

gac ate gac tec tec gag aag gca gee cge tte gtc cge acc, tgc gat 1460 
Asp He Asp Ser Ser Glu Lys Ala Ala Arg Phe Val Arg Thr Cys Asp 

360 ~ 365 - 370 " 

gcc ttc aac ate ccg ate gtc atg ctt gtc gac gtc ccc ggc ttc etc 1508 
Ala Phe Asn lie Pro He Val Met Leu Val Asp Val Pro Gly Phe Leu 
375 380 385 390 

ccc ggt gcc ggc cag gag tac ggc ggc ate ctg cgt cgt ggc gcc aaa 1556 
Pro Gly Ala Gly Gin Glu Tyr Gly Gly He Leu Arg Arg Gly Ala Lys 

395 400 405 

ctg etc tac gcc tac ggt gag gee ace gtc ccg aag ate ace gtg ace 1604 
Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val Pro Lys He Thr Val Thr 

410 415 420 

atg egc aag gcc tac ggc ggt gcg tac tgt gtc atg gga tec aag ggt 1652 
Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys Val Met Gly Ser Lys Gly 

425 430 435 

ctg ggc gca gac ate aac ctg gcc tgg ccg acc gcg cag ate gcc gtc 1700 
Leu Gly Ala Asp He Asn Leu Ala Trp Pro Thr Ala Gin He Ala Val 

440 445 450 

atg ggt gcc gcc ggc gcg gtc cag ttc ate tac egc aag gag etc atg 1748 
Met Gly Ala Ala Gly Ala Val Gin Phe He Tyr Arg Lys Glu Leu Met 
455 460 465 470 

gcc get gat gee aag ggc ctg gac ace gtc gee ctg gee cag tec ttc 1796 
Ala Ala Asp Ala Lys Gly Leu Asp Thr Val Ala Leu Ala Gin Ser Phe 

475 480 485 

gag cgt gag tac gag gac eac atg etc aac ccg tac ctg gcg gee gag 
Glu Arg Glu Tyr Glu Asp His Met Leu Asn Pro Tyr Leu Ala Ala Glu 



1844 
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490 495 500 

cgt ggc etc ate gae geg gtg ate etg ecg tee gag ace egt ggc cag 1892 
Arg Gly Leu lie Asp Ala Val lie Leu Pro Ser Glu Thr Arg Gly Gin 
505 510 515 . • 

ate gca ege aae etg egt etg ete aag eae aag aat gte tee ege cet 1940 
lie Ala Arg Asn Leu Arg Leu Leu Lys His Lys Asn Val Ser Arg Pro 

520 525 530 

gee ege aag eae gge aae atg cca etg taagcaeceg ggaecaecce 1987 
Ala Arg Lys His Gly Asn Met Pro Leu 
535 540 

etacgeecge acceacggcc ctttgctggc aggtgcggge getgtgcgtt tteegcgcet 2047 
geegacgeec ggceeeetgc cctgtgatge gatetgegga tgtgatetge gceegcgeca 2107 
aetceeetgg ttgaaeeetg c 2128 

[0 0 7 2] 
<210> 6 
<211> 543 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 6 ~ ' 

Met Thr lie Ser Ser Pro Leu He Asp Val Ala Asn Leu Pro Asp lie 

— J 5 10 15 

Asn Thr Thr Ala Gly Lys lie Ala Asp Leu Lys Ala Arg Arg Ala Glu 

20 25 30 

Ala His Phe Pro Met Gly Glu Lys Ala Val Glu Lys Val His Ala Ala 

35 40 45 

Asn Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly 

50 55 60 

Ser Phe lie Glu Thr Asp Gin Leu Ala Arg His Arg Thr Thr Ala Phe 
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65 70 75 80 

Gly Leu Gly Asn Lys Arg Pro Ala Thr Asp Gly He Val Thr Gly Trp 

85 90 95 

Gly Thr Tie Asp Gly Arg Glu Val Cys lie Phe Ser Gin Asp Gly Thr 

100 105 110 

Val-Phe Gly-Giy-Ala Leu GlyGlu Val Tyr-Gly Glu Lys Met lle Lys 

115 120 125 

He Met Glu Leu Ala He Asp Thr Gly Arg Pro Leu He Gly Leu Tyr 

130 135 140 

Glu Gly Ala Gly Ala Arg He Gin Asp Gly Ala Val Ser Leu Asp Phe 
145 150 155 160 

He Ser Gin Thr Phe Tyr Gin Asn He Gin Ala Ser Gly Val He Pro 

165 170 175 

Gin He Ser Val He Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly 

180 185 190 

Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met 

195 200 205 

Phe Val Thr Gly Pro Asp Val He Lys Thr Val Thr Gly Glu Glu He 

210 215 220 

Thr Gin Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly 
225 230 235 240 

Asn Ser His Tyr Thr Val Ala Thr Asp Glu Glu Ala Leu Asp Trp Val 

245 250 255 

Gin Asp Leu He Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Ala Pro 

260 265 270 

Val Glu Glu Phe Asp Glu Glu Asp Gly Gly He Ala Glu Asn He Thr 

275 280 285 

Ala Asp Asp Leu Lys Leu Asp Glu He He Pro Asp Ser Ala Thr Val 
290 295 300 
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Pro Tyr Asp Val Arg Asp Val lie Gin Cys Leu Thr Asp Asp Gly Glu 
305 310 315 320 

Tyr Leu Glu lie Gin Ala Asp Arg Ala Glu Asn Val Val lie Ala Phe 

325 330 335 

Gly Arg He Glu Gly Gin Ser Val Gly Phe Val Ala Asn Gin Pro Thr 

340 345 350 

Gin Phe Ala Gly Cys Leu Asp He Asp Ser Ser Glu Lys Ala Ala Arg 

355 360 365 

Phe Val Arg Thr Cys Asp Ala Phe Asn He Pro He Val Met Leu Val 

370 375 380 

Asp Val Pro Gly Phe Leu Pro Gly Ala Gly Gin Glu Tyr Gly Gly He 
385 390 395 400 

Leu Arg Arg Gly Ala Lys Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val 

405 410 415 

Pro Lys He Thr Val Thr Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys 

420 425 430 

Val Met Gly Ser Lys Gly Leu Gly Ala Asp He Asn Leu Ala Trp Pro 

435 440 445 

Thr Ala Gin He Ala Val Met Gly Ala Ala Gly Ala Val Gin Phe He 

450 455 460 

Tyr Arg Lys Glu Leu Met Ala Ala Asp Ala Lys Gly Leu Asp Thr Val 
465 470 475 480 

Ala Leu Ala Gin Ser Phe Glu Arg Glu Tyr Glu Asp His Met Leu Asn 

485 490 495 

Pro Tyr Leu Ala Ala Glu Arg Gly Leu He Asp Ala Val He Leu Pro 

500 505 510 

Ser Glu Thr Arg Gly Gin He Ala Arg Asn Leu Arg Leu Leu Lys His 

515 520 525 

Lys Asn Val Ser Arg Pro Ala Arg Lys His Gly Asn Met Pr Leu 
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530 535 540 

[0 0 7 3] 

<210> 7 
<211> 2076 
<212> DNA 

<213> Corynebacterium thermoaminogenes — 



<220> 

<221> CDS 

<222> (412) (2022) 
<400> 7 

acgccc^gcc ccctgccctg tgatgc^tc tgcggatgtg atctgcgccc gcgccaactc 60 
ccctggttga accctgccac ataccctgag tcgcacctgg gtggggtcac tttccacctc 120 
acggggggga ggaggtcaca taggccatac gctgcacttt tgatgaagtg tgggcagatc 180 
gaccgggcaa atctgggaaa taaggggcct ggtgaactag cattcccctt agcgaagggt 240 
gagcatcgcg gaccccgcga tgtcccaacc ggtcgtaaat tcatgtgccg ccacagtccc 300 
ctcaccaggg gatcggaacc agcccagcct gattccggcg tgacggacct caccgtgaac 360 
aagtccccgc attactcaca gaactcacac caggatttag actaagaaac c atg act 417 

Met Thr 
1 

gca gca acg aca gca cct gat ctg acc acc acc gcc ggc aaa etc gcg 465 
Ala Ala Thr Thr Ala Pro Asp Leu Thr Thr Thr Ala Gly Lys Leu Ala 

5 10 15 

gat etc cgc gcc cgc ctt tec gag acc cag gcc ccc atg ggt cag gcc 513 
Asp Leu Arg Ala Arg Leu Set Gin Thr Gin Ala Pro Met Gly Gin Ala 

20 25 30 

tec gtg gag aag gtg cac gag gca ggg aag aag acc gca cgc gag cgc 561 
Ser Val Gin Lys Val His Glu Ala Gly Lys Lys Thr Ala Arg Gin Arg 
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35 40 45 50 

ate gag tac ctg etc gat gag gge tec ttc gtt gag gtc gat gee etc 609 
He Gill Tyr Leu Leu Asp Glu Gly Ser Phe Val Glu Val Asp Ala Leu 

55 60 65 

gee cgc cac egt tec aag aae tte gge etg gac tec aag cgc ceg gtc 657 
A-la-Arg-His-Arg Ser Lys Asn-Phe-Gl-y- Leu Asp Ser Lys Arg Pro Val 

70 75 80 

ace gac ggt gtg gtc ace ggt tac gge acc ate gac gga cgc aag gtc 705 
Thr Asp Gly Val Val Thr Gly Tyr Gly Thr lie Asp Gly Arg Lys Val 

85 90 95 

tgc gtc ttc tec eag gac gge get ate ttc gge ggt gee etc ggt gag 753 
Cys Val Phe Ser Gin Asp Gly Ala He Phe Gly Gly Ala Leu Gly Glu 

100 105 110 

gtc tac gge gag aag ate gtc aag ate atg gac ctg gee ate aag ace 801 
Val Tyr Gly Glu Lys He Val Lys He Met Asp Leu Ala He Lys Thr 
115 120 125 130 

ggt gtc ccc etc ate gge ate aae gag gge gee gge gee cgc ate eag 849 
Gly Val Pro Leu He Gly He Asn Glu Gly Ala Gly Ala Arg He Gin 

135 140 145 

gaa gge gtt gtc tec ctg gge ctg tac tec eag ate ttc tac cgc aae 897 
Glu Gly Val Val Ser Leu Gly Leu Tyr Ser Gin He Phe Tyr Arg Asn 

150 155 160 

ace eag gca tec ggt gtc ate cea eag ate tee etc ate atg ggt gee 945 
Thr Gin Ala Ser Gly Val He Pro Gin He Ser Leu He Met Gly Ala 

165 170 175 

tgc gee ggt gge eat gtg tac tee ccc gee etg ace gae tte ate ate 993 
Cys Ala Gly Gly His Val Tyr Ser Pro Ala Leu Thr Asp Phe He He 

180 185 190 

atg gtg gae aag ace tee aag atg tte ate ace gge ccc gae gtg ate 1041 
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Met Val Asp Lys Thr Ser Lys Met Phe He Thr Gly Pro Asp Val lie 

195 200 205 210 

aag acc gtc acc ggc gag gag gtc acc cag gag gaa ctg ggt ggt gcc 1089 

Lys Thr Val Thr Gly Glu Glu Val Thr Gin Glu Glu Leu Gly Gly Ala 

215 220 225 

tac acc cac atg gcc cag tec ggc acc teg cac tac acc gca gcc gat 1137 
Tyr Thr His Met Ala Gin Ser Gly Thr Ser His Tyr Thr Ala Ala Asp 

230 235 240 

gac tec gat gcc etc gac tgg gtc cgt gag ctg gtc age tac ctg ccg 1185 
Asp Ser Asp Ala Leu Asp Trp Val Arg Glu Leu Val Ser Tyr Leu Pro 

245 250 255 

tec aac aac cgt gcg gag acc cca cgc cag gac gcc gac ate atg gtg 1233 
Ser Asn Asn Arg Ala Glu Thr Pro Arg Gin Asp Ala Asp He Met Val 

260 265 270 

ggc tec ate aag gag aac ate acc gag acc gac etc gaa etc gac acc 1281 
Gly Ser He Lys Glu Asn He Thr Glu Thr Asp Leu Glu Leu Asp Thr 
275 280 285 290 

ctg ate ccg gat tec ccg aac cag ccg tac gac atg aag gac gtc ate 1329 
Leu He Pro Asp Ser Pro Asn Gin Pro Tyr Asp Met Lys Asp Val He 

295 300 305 

acc Cgc ate gtc gat gat gee gag tte tte gag ate cag gag ggt tac 1377 
Thr Arg He Val Asp Asp Ala Glo Phe Phe Glu He Gin Glu Gly Tyr 

.310 315 320 

gee gag aac ate ate tge ggt tte gee egc gtc gag ggt cgt gee gtg 1425 
Ala Glu Asn He He Cys Gly Phe Ala Arg Val Glu Gly Arg Ala Val 

325 330 335 

ggt ate gtg gcc aac cag ccg atg cag tte gcc ggc tge ctg gac ate 1473 
Gly He Val Ala Asn Gin Pro Met Gin Phe Ala Gly Cys Leu Asp He 
340 345 350 
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1569 



1617 



1713 



aag gca tec gag aag gcc gcc cgc ttc ate cgc acc tgt gac gcc ttc 1521 
Lys Ala Ser Glu Lys Ala Ala Arg Phe He Arg Thr Cys Asp Ala Phe 
355 360 365 370 

aac ate ccg ate ate gag ctt gtc gac gtc oca ggc ttc etc ccg ggc 
Asn He Pro He lie Glu Leu Val Asp Val Pro Gly Phe Leu Pro Gly 

375 380 - 385 

acc aac cag gag ttc gac ggc ate ate cgt cgc ggc gcg aag ctg ete 
Thr Asn Gin Glu Phe Asp Gly He He Arg Arg Gly Ala Lys Leu Leu 

390 395 400 

tac gee tae gcc gag gcc ace gtc ggc aag ate ace gtg ate ace cgc 1665 
Tyr Ala Tyr Ala Glu Ala Thr Val Gly Lys He Thr Val He Thr Arg 

405 410 415 

aag tec tac ggc ggt gcc tac tgc gtg atg ggc tee aag gac atg ggt 
Lys Ser Tyr Gly Gly Ala Tyr Cys Val Met Gly Ser Lys Asp Met Gly 

420 425 430 

gcg gac ete gtc ttc gea tgg ccc acc gcg cag ate gcc gtc atg ggt 
Ala Asp Leu Val Phe Ala Trp Pro Thr Ala Gin He Ala Val Met Gly 
435 440 445 450 

gcc tec ggt gee gtc ggc ttc ate tae cgc aag gag ete aag cag get 
Ala Ser Gly Ala Val Gly Phe He Tyr Arg Lys Glu Leu Lys Gin Ala 

455 460 465 

gea gcg gcc ggc gag gat gtc ace gcg ctg atg aag aag tac gag cag 
Ala Ala Ala Gly Glu Asp Val Thr Ala Leu Met Lys Lys Tyr Glu Gin 

470 475 480 

gag tac gag gag acc ctg gtc aac ccg tac atg get gea gag cgt ggc 
Glu Tyr Glii Glu Thr Leu Val Asn Pro Tyr Met Ala Ala Glu Arg Gly 

485 490 495 

tac gtc gac gee gtc ate cca cca tee gag acc cgt ggt cag ate ate 1953 
Tyr Val Asp Ala Val He Pr Pr Ser Glu Thr Arg Gly Gin He He 
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500 505 510 

gag ggt ctg cgt ctg etc gac cgc aag gtg gtc aac gtc ccg gcc aag 2001 
Glu Gly Leu Arg Leu Leu Asp Arg Lys Val Val Asn Val Pro Ala Lys 
515 520 525 530 

aag cac ggt aac ate ccg ctg taaaccgtct tcccctccgg caccacgccg 2052 

Lys His-&ly-Asn- He -Pro-Leu 

535 

gagaaggctt tgtccgcagc tgtc 2076 

• • • 

[0 0 7 4] 
<210> 8 
<211> 537 
<212> PET 

<213> Corynebacterium thermoaminogenes 

<400> 8 

Met Thr Ala Ala Thr Thr Ala Pro Asp Leu Thr Thr Thr Ala Gly Lys 

1 5 10 15 

Leu Ala Asp Leu Arg Ala Arg Leu Ser Glu Thr Gin Ala Pro Met Gly 

20 25 30 

Gin Ala Ser Val Glu Lys Val His Glu Ala Gly Lys Lys Thr Ala Arg 

35 . 40 45 

Glu Arg lie Glu Tyr Leu Leu Asp Glu Gly Ser Phe Val Glu Val Asp 

50 55 60 

Ala Leu Ala Arg His Arg Ser Lys Asn Phe Gly Leu Asp Ser Lys -Arg 
65 70 75 80 

Pro Val Thr Asp Gly Val Val Thr Gly Tyr Gly Thr He Asp Gly Arg 

85 90 95 

Lys Val Cys Val Phe Ser Gin Asp Gly Ala He Phe Gly Gly Ala Leu 
100 105 110 
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Gly Glu Val Tyr Gly Glu Lys He Val Lys lie Met Asp Leu Ala He 

115 120 125 

Lys Thr Gly Val Pro Leu He Gly He Asn Glu Gly Ala Gly Ala Arg 

130 135 140 

He Gin Glu Gly Val Val Ser Leu Gly Leu Tyr Ser Gin He Phe Tyr 

-1-45 150 -155 • 160 

Arg Asn Thr Gin Ala Ser Gly Val He Pro Gin He Ser Leu He Met 

165 170 175 

Gly Ala Cys Ala Gly Gly His Val Tyr Ser Pro Ala Leu Thr Asp Phe 

180 185 190 

He He Met Val Asp Lys Thr Ser Lys Met Phe He Thr Gly Pro Asp 

195 200 205 

Val He Lys Thr Val Thr Gly Glu Glu Val Thr Gin Glu Glu Leu Gly 

210 215 220 

Gly Ala Tyr Thr His Met Ala Gin Ser Gly Thr Ser His Tyr Thr Ala 
225 230 235 240 

Ala Asp Asp Ser Asp Ala Leu Asp Trp Val Arg Glu Leu Val Ser Tyr 

245 250 255 

Leu Pro Ser Asn Asn Arg Ala Glu Thr Pro Arg Gin Asp Ala Asp He 

260 - 265 270 

Met Val Gly Ser He Lys Glu Asn He Thr Glu Thr Asp Leu Glu Leu 

275 280 285 

Asp Thr Leu He Pro Asp Ser Pro Asn Gin Pro Tyr Asp Met Lys Asp 

290 295 300 

Val He Thr Arg He Val Asp Asp Ala Glu Phe Phe Glu He Gin Glu 
305 310 315 320 

Gly Tyr Ala Glu Asn He He Cys Gly Phe Ala Arg Val Glu Gly Arg 

325 330 335 

Ala Val Gly He Val Ala Asn Gin Pr Met Gin Phe Ala Gly Cys Leu 



5 2 ffllE^F 2000-3093610 
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340 345 350 

Asp He Lys Ala Ser Glu Lys Ala Ala Arg Phe He Arg Thr Cys Asp 

355 360 365 

Ala Phe Asn He Pro He He Glu Leu Val Asp Val Pro Gly.Phe Leu 

370 375 380 

Pro Gly Thr Asn Gin Glu Phe Asp Gly He He Arg Arg Gly Ala Lys 
385 390 395 400 

Leu Leu Tyr Ala Tyr Ala Glu Ala Thr Val Gly Lys He Thr Val He 

405 410 415 

Thr Arg Lys Ser Tyr Gly Gly Ala Tyr Cys Val Met Gly Ser Lys Asp 

420 425 430 

Met Gly Ala Asp Leu Val Phe Ala Trp Pro Thr Ala Gin lie Ala Val 

435 440 445 

Met Gly Ala Ser Gly Ala Val Gly Phe He Tyr Arg Lys Glu Leu Lys 

450 455 460 

Gin Ala Ala Ala Ala Gly Glu Asp Val Thr Ala Leu Met Lys Lys Tyr 
465 470 475 480 

Glu Gin Glu Tyr Glu Glu Thr Leu Val Asn Pro Tyr Met Ala Ala Glu 

485 490 495 

Arg Gly Tyr Val Asp Ala Val He Pro Pro Ser Glu Thr Arg Gly Gin 

500 505 510 

He He Glu Gly Leu Arg Leu Leu Asp Arg Lys Val Val Asn Val Pro 
515 520 525 . - 

Ala Lys Lys His Gly Asn He Pro Leu 
530 535 
[0 6 7 5] 
<210> 9 
<211> 1643 
<212> DNA 



ffJiE# 2000-3093613 



1-311147 
<213> Corynebacterium thermoaminogenes 



<220> 
<221> CDS 

<222> (326).. (1363) 



<400> 9 

agcgcgccgg cagccaccag tgggatcgtg cccagcggac ggatgccgga ttcacggcgg 60 
tcagccaccc gccgatgaga cctgcagcga caacggtggc ggtgctgacc tggtcagcgt 120 
ctttgagttt catatccatg tcagacagtc taaccactct ctccgacgcg tccgaacatg 180 
ctggggtggc ggacaccatg tccgttcggg cgttgccccg acgggggaaa atcgcaggca 240 
gatgtgtccg atgtgggata aacccaccgg ttcgggcgtg tcttcgggat caatggcaca 300 
gcattaaccg tgtggggggt ttaat atg gga gcc atg cga att gcc act etc 352 

Met Gly Ala Met Arg lie Ala Thr Leu 
1 5 

acg tea gge ggc gae tgc ccc gga etc aat get gte ate agg gga ate 400 
Thr Ser Gly Gly Asp Cys Pro Gly Leu Asn Ala Val lie Arg Gly He 
10 15 20 25 

gte egt ace gca agt aat gaa tte ggt tec acc gte gtg ggt tat eag 448 
Val Arg Thr Ala Ser Asn Glu Phe Gly Ser Thr Val Val Gly Tyr Gin 

30 35 40 

gae gge tgg gag ggc ctg ctg geg gae ega egt gtt cag etc tat gac 496 
Asp Gly Trp Glu Gly. Leu Leu Ala Asp Arg Arg Val Gin Leu Tyr Asp 

45 50 55 

gat gag gac ate gac cgc ate ctg etc cgc ggt gga aca ate ctg ggc 544 
Asp Glu Asp lie Asp Arg He Leu Leu Arg Gly Gly Thr He Leu Gly 

60 65 70 

ace ggt egt etc cae ccc gac aag tte aga gcc gga ate gac eag gte 592 
Thr Gly Arg Leu His Pro Asp Lys Phe Arg Ala Gly He Asp Gin Val 
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75 80 85 

aag gcg aat etc gcc gat gcg gga att gac gca etc ate ceg ate ggt 640 
Lys Ala Asn Leu Ala Asp Ala Gly He Asp Ala Leu He Pro He Gly 

90 95 100 105 

ggc gag ggc ace etc aag gga gcg aag tgg etc gcc gac aac ggc ate 688 
Gly Glu Gly Thr Leu Lys Gly Ala Lys Trp Leu Ala Asp Asn Gly He 

110 115 120 

ece gtg gtc ggt gtc ceg aaa ace ate gac aat gat gtc aac ggc acg 736 
Pro Val Val Gly Val Pro Lys Thr He Asp Asn Asp Val Asn Gly Thr 

125 130 135 

gat tte acc ttc ggt tte gat tee gcg gtc tet gtg gcc ace gac gee 784 
Asp Phe Thr Phe Gly Phe Asp Ser Ala Val Ser Val Ala Thr Asp Ala 

140 145 - 150 

ate gac egg etg eac ace acg gcg gaa tee eac aac egt gtg atg ate 832 
He Asp Arg Leu His Thr Thr Ala Glu Ser His Asn Arg Val Met He 

155 160 165 

gtc gag gtc atg ggc cgc cac gtc ggt tgg ate gca etg cat gcc ggc 880 
Val Glu Val Met Gly Arg His Val Gly Trp He Ala Leu His Ala Gly 
170 175 180 185 

atg gee ggt gga gcc cac tac ace gtc ate cec gag gtg ccc ttc gac 928 
Met Ala Gly Gly Ala His Tyr Thr Val He Pro Glu Val Pro Phe Asp 

190 195 200 

ate teg gag ate tge aag egt atg gaa egt cgc ttc cag atg ggg gag 976 
He Ser Glu He Cys Lys Arg Met Glu Arg Arg Phe Gin Met Gly Glu 

205 210 215 

aag tac ggc ate ate gtc gtc gcg gag ggt gcc etg ccc aag gag gga 1024 
Lys Tyr Gly He He Val Val Ala Glu Gly Ala Leu Pro Lys Glu Gly 

220 225 230 

acc atg gag etg egt gag ggg gag gtg gat eag ttc ggt cac aag acc 1072 

5 5 ffiiaE4t 2000-3093613 
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Thr Met Glu Leu Arg Glu Gly Glu Val Asp Gin Phe Gly His Lys Thr 

235 240 245 

ttc acc ggc ate ggc cag cag ate gee gae gag gtg cac agg cgt ctg 1120 
Phe Thr Gly He Gly Gin Gin lie Ala Asp Glu Val His Arg Arg Leu 
250 255 260 265 

-ggt-cat gat gte cgc-ace-acg-gtc ctg gge -cat -ate -cag cgt ggt ggc 1168 
Gly His Asp Val Arg Thr Thr Val Leu Gly His He Gin Arg Gly Gly 

270 275 280 

acc ccc acc gee ttc gac cgt gte ctg gcc acc egg tac ggt gtc cgc 1216 
Thr Pro Thr Ala Phe Asp Arg Val Leu Ala Thr Arg Tyr Gly Val Arg 

285 290 295 

gcc gcg cgt gcc tgc cac gag ggt cag ttc aac acc gtg gtc gcg etc 1264 
Ala Ala Arg Ala Cys His Glu Gly Gin Phe Asn Thr Val Val Ala Leu 

300 305 310 

aag ggg gag cgc ate egg atg ate tec ttc gat gag gcc gtg ggc acc 1312 
Lys Gly Glu Arg He Arg Met He Ser Phe Asp Glu Ala Val Gly Thr 

315 320 325 

ctg aag aag gtg ccg atg gaa cgc tgg gtg ace gcc cag get atg ttc 1360 
Leu Lys Lys Val Pro Met Glu Arg Trp Val Thr Ala Gin Ala Met Phe 
330 335 340 345 

ggt tagtcaggcc gcattccegg ttccgcgccc gcggggccgg gttttttcat 1413 
Gly 

gccceggaac acateggtat gaaategtga tatgcattac ttgaegggga agtgggggat 1473 
cegtcacetc gcgttgtcca actacagcee gcagcgcctg cgggaattct tegagcaatc 1533 
cgccgattcc ccggeccgtc ccgtcgccgt ceaacegcag tacaatetgc tggeccgccg 1593 
ggattatgag accggtatcc gcccggtegt ggacgagttc ggtcccgcgg 1643 

[0 0 7 6] 
<210> 10 
<211> 346 



2000-309361 3 



11-31114 



<212> PRT 

<213> Corynebacterium thermoaminogenes 



<400> 10 

Met Gly Ala Met Arg He Ala Thr Leu Thr Ser Gly Gly Asp Cys Pro 

15 10 15 

Gly Leu Asn Ala Val lie Arg Gly He Val Arg Thr Ala Ser Asn Glu 

20 25 30 

Phe Gly Ser Thr Val Val Gly Tyr Gin Asp Gly Trp Glu Gly Leu Leu 

35 40 45 

Ala Asp Arg Arg Val Gin Leu Tyr Asp Asp Glu Asp He Asp Arg He 

50 55 60 

Leu Leu Arg Gly Gly Thr He Leu Gly Thr Gly Arg Leu His Pro Asp 
65 70 75 80 

Lys Phe Arg Ala Gly He Asp Gin Val Lys Ala Asn Leu Ala Asp Ala 

85 90 95 

Gly lie Asp Ala Leu He Pro He Gly Gly Glu Gly Thr Leu Lys Gly 

100 105 110 

Ala Lys Trp Leu Ala Asp Asn Gly He Pro Val Val Gly Val Pro Lys 

115 120 125 

Thr He Asp Asn Asp Val Asn Gly Thr Asp Phe Thr Phe Gly Phe Asp 

130 135 140 

Ser Ala Val Ser Val Ala Thr Asp Ala He Asp Arg Leu His Thr Thr 
145 150 155 160 

Ala Glu Ser His Asn Arg Val Met He Val Glu Val Met Gly Arg His 

165 * 170 175 

Val Gly Trp He Ala Leu His Ala Gly Met Ala Gly Gly Ala His Tyr 

180 185 190 

Thr Val He Pr Glu Val Pro Phe Asp He Ser Glu He Cys Lys Arg 

5 7 taU^ 2000-3093613 



#¥1 



1-3111 



4 7 



195 



200 



205 



Met Glu Arg Arg Phe Gin Met Gly Glu Lys Tyr Gly He He Val Val 

210 215 220 

Ala Glu Gly Ala Leu Pro Lys Glu Gly Thr Met Glu Leu Arg Glu Gly 
225 230 235 240 

Glu Val Asp Gin Phe Gly His Lys Thr Phe Thr Gly He Gly Gin Gin 

245 250 255 

He Ala Asp Glu Val His Arg Arg Leu Gly His Asp Val Arg Thr Thr 

260 265 270 

Val Leu Gly His He Gin Arg Gly Gly Thr Pro Thr Ala Phe Asp Arg 

275 280 285 

Val Leu Ala Thr Arg Tyr Gly Val Arg Ala Ala Arg Ala Cys His Glu 

290 - 295 - 300 

Gly Gin Phe Asn Thr Val Val Ala Leu Lys Gly Glu Arg He Arg Met 
305 310 315 320 

He Ser Phe Asp Glu Ala Val Gly Thr Leu Lys Lys Val Pro Met Glu 

325 330 335 

Arg Trp Val Thr Ala Gin Ala Met Phe Gly 



[0 0 77] ' - 

<210> 11 

<211> 498 ' ' " 

<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 
<222> (1)..(498) 



340 



345 



5 8 



tB!E# 2 0 0 0 



11 — 31114 



<400> 11 

tac tac cag cac gat cca ggt ttc ccc ttc gca cca aag cgc acc ggt 48 
Tyr Tyr Gin His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly 

1 5 10 .15 

tgg get cac acc acc acg ccg ttg acc gga ccg cag cga ttg cag tgg 96 
Trp Ala His Thr Thr Thr Fro Leu Thr Gly^Pro Gin Arg Leu Gin Trp 

20 25 30 

acg cac ctg ccc gat get ctt tac ccg gat gta tec tat gac ctg gat 144 
Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Val Ser Tyr Asp Leu Asp 

35 40 45 

gga tgc tat tec ggc gga gcc gta ttt tet gac ggc acg ctt aaa ctt 192 
Gly Cys Tyr Ser Gly Gly Ala Val Phe Ser Asp Gly Thr Leu Lys Leu 

50 55 60 

ttc tac acc ggc aac cga aaa att gac ggc aag cgc cgc gcc acc caa 240 
Phe Tyr Thr Gly Asn Arg Lys He Asp Gly Lys Arg Arg Ala Thr Gin 
65 70 75 80 

aac etc gtc gaa gtc gag gac cca act ggg ctg atg ggc ggc att cat 288 
Asn Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met Gly Gly He His 

85 90 95 

cgc cgc teg cet aaa aat ccg ctt ate gac gga ccc gcc age ggt ttt 336 
Arg Arg Ser Pro Lys Asn Pro Leu He Asp Gly Pro Ala Ser Gly Phe 

100 105 110 

acg ccc cac tac cgc gat ccc atg ate age cet gat ggg gat ggt tgg 384 
Thr Pro His Tyr Arg Asp Pro Met He Ser Pro Asp Gly Asp Gly Trp 

115 120 125 

aag atg gtt ctt ggg get cag cgc gaa aac etc acc ggt gca gcg gtt 432 
Lys Net Val Leu Gly Ala Gin Arg Glu Asn Leu Thr Gly Ala Ala Val 

130 135 140 

eta tac cgc teg gca gat ctt gaa aac tgg gaa ttc tec ggt gaa ate 480 

5 9 ffi|£i^2 0 0 0-3 0 9 3 6 1 3 
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Leu Tyr Arg S r Ala Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu He 
145 150 155 160 

acc ttt gac etc age gac 498 

Thr Phe Asp Leu Ser Asp 
165 

[-0-0-7-8-] 

<210> 12 
<211> 166 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 12 

Tyr Tyr Gin His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly 

1 5 10 15 

Trp Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gin Arg Leu Gin Trp 

20 25 30 

Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Val Ser Tyr Asp Leu Asp 

35 40 45 

Gly Cys Tyr Ser Gly Gly Ala Val Phe Ser Asp Gly Thr Leu Lys Leu 

50 55 - 60 

Phe Tyr Thr Gly Asn Arg Lys He Asp Gly Lys Arg Arg Ala Thr Gin 
65 70 75 80 

Asn Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met Gly Gly He His 

85 90 95 

Arg Arg Ser Pro Lys Asn Pro Leu He Asp Gly Pro Ala Ser Gly Phe 

100 105 110 

Thr Pro His Tyr Arg Asp Pro Met He Ser Pro Asp Gly Asp Gly Trp 

115 120 125 

Lys Met Val Leu Gly Ala Gin Arg Glu Asn Leu Thr Gly Ala Ala Val 

6 0 aiffi^ 2000-3093613 
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130 135 140 

Leu Tyr Arg Ser Ala Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu lie 
145 150 155 160 

Thr Phe Asp Leu Ser Asp 
165 

[0 0 7 9] 
<210> 13 
<211> 479 

<212> DNA 

<213> Corynebacteriom thermoaminogenes 

<220> 
<221> CDS 
<222> (1)..(477) 

<400> 13 

tac tac cag cac gat cca ggt ttc ccc ttc gca cca aag cgc acc ggc 48 
Tyr Tyr Gin His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly 

15 10 15 

tgg get cac acc acc acg ccg ttg acc gga ccg cag cga ttg cag tgg 96 
Trp Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gin Arg Leu Gin Trp . 

20 25 30 

acg cac ctg ccc gac get ctt tac ccg gat gca tec tat gac ctg gat 144 
Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Ala Ser Tyr Asp Leu Asp 

35 40 45 

gga tgc tat tec ggt gga gcc gta ttt act gac ggc aca ctt aaa ctt 192 
Gly Cys Tyr Ser Gly Gly Ala Val Phe Thr Asp Gly Thr Leu Lys Leu 

50 55 60 

ttc tac acc ggc aac eta aaa att gac ggc aag cgc cgc gcc acc caa 240 

6 1 ailE#2 000-3093613 
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Phe Tyr Thr Gly Asn Leu Lys lie Asp Gly Lys Arg Arg Ala Thr Gin 
65 70 75 80 

aac etc gtc gaa gtc gag gac oca act ggg ctg atg ggc ggc att cat 288 
Asn Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met Gly Gly TJe His 

85 90 95 

cgc cgt teg cct-aaa-aat cog ctt ate gac gga ccc gee age ggt ttc 336 
Arg Arg Ser Pro Lys Asn Pro Leu lie Asp Gly Pro Ala Ser Gly Phe 
100 105 110 

l^ 'Tt". ..l^^^^^ tac cgc gat ccc atg ate age cct gat ggt gax- g;;,: . 'tgg 384 

Thr Pro His Tyr Arg Asp Pro Met He Ser Pro Asp Gly Asp Gly Trp 

115 120 125 

aaa atg gtt ctt ggg gee caa cgc gaa aac etc ace ggt gca gcg gtt 432 
Lys Met Val Leu Giy Ala Gin Arg Glu Asn Leu Thr Gly Ala Ala Val 

130 135 140 

eta tac egc teg aca gat ctt gaa aac tgg gaa tte tee ggt gaa at 479 
Leu Tyr Arg Ser Thr Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu 
145 150 155 

[0 0 8 0] 
<210> 14 
<211> 159 
<212> PRT 

<213> Gorynebacterinm thermoaminogenes 



<400> 14 

Tyr Tyr Gin His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly 

1 5 10 15 

Trp Ala His Thr Thr Thr Pr Leu Thr Gly Pro Gin Arg Leu Gin Trp 

20 25 30 

Thr His Leu Pro Asp Ala Leu Tyr Pr Asp Ala Ser Tyr Asp Leu Asp 



mU^2 000-3093613 



1 1 3 1 1 1 

35 40 
Gly Cys Tyr Ser Gly Gly Ala Val Phe Thr Asp Gly 
50 55 60 

Phe Tyr Thr Gly Asn Leu Lys He Asp Gly Lys Arg 
65 70 75 

— Asn-teu-iral-&lu-Val &lu-Asp-Pro-Thr-€-ly-Leu-Met 

85 90 
Arg Arg Ser Pro Lys Asn Pro Leu lie Asp Gly Pro 

100 105 
Thr Pro His Tyr Arg Asp Pro Met He Ser Pro Asp 

115 120 
Lys Met Val Leu Gly Ala Gin Arg Glu Asn Leu Thr 
130 - 135 140 

Leu Tyr Arg Ser Thr Asp Leu Glu Asn Trp Glu Phe 
145 150 155 

[0 0 8 1] 
<210> 15 
<211> 490 
<212> DNA 

<213> Corynebacter ium thermoaminogenes 
<400> 15 

attttaatgg atattatcta tattttatca atattatcct tatgcacctg aatggirgacc 60 
aatgcattgg ggacacgcac gtagtaaaga tttagttcat tgggaaacat taccgattgc 120 
tttagaacct ggagatgaag aagaaaaatg gttgtttctc tggtacaggt atagtcaaag 180 
atgataagtt gtatttattt tatacaggtc accattatta taatgacgat gatcccgatc 240 
atttttggca aaatcaaaat atggcttata gtgaagatgg cattcatttt caaaaatata 300 
aacaaaatgc aatcattcct accccacctg aagataatac acatcacttc agagatccaa 360 
aggtatggga acatccatgg cttattatta catgatagta ggtagtcaaa atgatagaga 420 
attaggacgt attatcttat atcgttctga ggatttatag aggggaattc tggtcctgag 480 

6 3 ffiaE# 2000-3093613 



4 
45 

Thr Leu Lys Leu 

Arg Ala Thr Gin 
80 

Gly-Giy-Ile His 
95 

Ala Ser Gly Phe 

110 

Gly Asp Gly Trp 

125 

Gly Ala Ala Val 
Ser Gly Glu 



i^5p 11-311147 



atcaatccaa 
[0 0 8 2] 

<210> 16 
<211> 4254 
<212> DNA 

<213> Corynebacterium thermoaminogenes 



<220> 
• 

<221> CDS 

<222> (637).. (1362) 



<220> 
<221> CDS 

<222> (1434) •.(2315) 



<220> 
<221> CDS 

<222> (2432).. (31 15) 



<220> 
<221> CDS 

<222> (3235).. (4065) 
<400> 16 

tcacggcgcg cagattaccc agtgtgccgt 
cgcaggtgtt gaagacgatg agatcagggg 
cctcctcgag cagaccggag agacgctcgg 
tacgcacctc ataggtgcgg gcagtggtgc 
cggcggggtg gtccgggtgg gatggatggg 
tcacgggagg taattgtatc ggccgcgggc 



agagacgctg atcggcattc tcacgcaccg 60 
tgtcaccctc ccccgccgcg gtgtaaccgg 120 
aatcgtggac gttcatctgg cagccgaagg 180 
cctcccggtt cccccgcgcc gggagggtgt 240 
tgttcatctg gtgggtatca atctgctgcg 300 
accctgacat aaacgtccga tccagaggaa 360 



2 0 0 0 



-3093613 



11-31114 



cgcaaccccg t^rgagtgtcg cagccatgca ggttgggcaa caccgtaacg gaacctagca 420 
gagtggtagg attgacttca cattctttac ctattgagct attgataaaa tccgggcgga 480 
aatggaaatc acccccacaa atcaccccaa ctgacctgtg gaaagggcga gaaatccagg 540 
gaaattcatt tcaaaatgga ctcaatcaca ggatttaccc cacatgaccc aacattcctt 600 
tatgctatcc ccatgacgca gaccacaaat cacccg atg ate aag atg acg ggg 654 

Met He Lys Met Thr Gly 
1 5 

gtg cag aag ttc ttc gat gac ttc cag gcc ctg acc gat ate aat ctt 702 
Val Gin Lys Phe Phe Asp Asp Phe Gin Ala Leu Thr Asp lie Asn Leu 

10 15 20 

gag gtc cce geg gga eag gte gtt gtt gtt ete gge eeg tee ggt tee 750 
Glu Val Pro Ala Gly Gin Val Val Val Val Leu Gly Pro Ser Gly Ser 

25 30 35 

gga aag tcg acg ctg tgc cge aee ate aac ege etc gaa aec ate gag 798 
Gly Lys Ser Thr Leu Cys Arg Thr He Asn Arg Leu Glu Thr He Glu 

40 45 50 

gag gga ace ate gag ate gat gga aaa etg ett eeg gag gag gge aag 846 
Glu Gly Thr He Glu He Asp Gly Lys Leu Leu Pro Glu Glu Gly Lys 
55 60 65 70 

gae ctg gee aag ate egt gee gac gtg ggc atg gtg tte cag tct ttc 894 
Asp Leu Ala Lys He Arg Ala Asp Val Gly Met Val Phe Gin Ser Phe 

75 80 85 

aac etc ttc ecc cac etc acc ate aag gac aat gtc acc etc ggc eeg 942 
Asn Leu Phe Pro His Leu Thr He Lys Asp Asn Val Thr Leu Gly Pro 

90 95 100 

atg aag gtc egg aag atg aag aag tee gag gee aat gag gtg gcc atg 990 
Met Lys Val Arg Lys Met Lys Lys Ser Glu Ala Asn Glu Val Ala Met 

105 110 115 

aag etg ttg gaa ege gte gge ate gee aac eag gee gag aaa tac eeg 1038 

6 5 ffiffi# 2000-3093613 
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Lys Leu Leu Glu Arg Val Gly He Ala Asa Gin Ala Glu Lys Tyr Pro 

120 125 130 

gca cag etc teg ggc ggg cag cag cag cgc gtg gee ate gcc cgc gea 1086 
Ala Gin Leu Ser Gly Gly Gin Gin Gin Arg Val Ala lie Ala, Arg Ala 
135 140 145 150 

-c^tg-rcOftg^aac-ccc-aag-atc-atg-ctt-ttc-gac-gaa-cca-acc-tcc gcc -1134 

Leu Ala Met Asn Pro Lys lie Met Leu Phe Asp Glu Pro Thr Ser Ala 

155 160 165 

etc gac ecc gag atg gtc aac gag gtt etg gac gte atg gcg agt ctg 1182 
Leu Asp Pro Glu Met Val Asn Glu Val Leu Asp Val Met Ala Ser Leu 

170 175 180 

gcc aag gaa ggc atg acc atg gtg tgt gte acc cae gag atg ggt ttc 1230 
Ala Lys Glu Gly Met Thr Met Val Cys Val Thr His Glu Met Gly Phe 

185 190 195 

gca cgc agg gcc gca gac cgt gtg ctg ttc atg tct gac ggc gcc ate 1278 
Ala Arg Arg Ala Ala Asp Arg Val Leu Phe Met Ser Asp Gly Ala lie 

200 205 210 

gtc gag gac tec gac ccg gag acc ttc ttc ace aat cca caa acc gac 1326 
Val Glu Asp Ser Asp Pro Glu Thr Phe Phe Thr Asn Pro Gin Thr Asp 
215 220 225 230 

egg gcg aag gat ttc ctg ggc aag ate etc gcc cac tgacctccee 1372 
Arg Ala Lys Asp Phe Leu Gly Lys lie Leu Ala His 

235 240 
teaetctgtg tecaactcec ccgctggcca aaatcagcga ccatgaccaa caggagcate 1432 
a atg teg cac aaa cge atg ttc acc cgt etc gee gca gee acc age gca 1481 
Met Ser His Lys Arg Met Phe Thr Arg Leu Ala Ala Ala Thr Ser Ala 
245 250 255 

get gtt etc gee ggc ate acc etc acc gcc tgt ggt gat tec gag ggt 1529 
Ala Val Leu Ala Gly He Thr Leu Thr Ala Cys Gly Asp Ser Glu Gly 

6 6 fliiE^2 0 0 0-3 0 9 3 6 1 : 
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260 265 270 

est gac ggt ctg etc gcc gcc ate gaa aat ggc aat gtc acc ate ggc 1577 
Gly Asp Gly Leu Leu Ala Ala He Glu Asn Gly Asn Val Thr He Gly 
275 280 285 290 

acc aag tac gat cag ccg ggt ctg gga ctg cgt aac ccg gac aat tec 1625 
THf Lys^Tyf "Asp Gin Pro Gly Leu Gly Leu Arg Asn Pro Asp Asn Ser 

295 300 305 

atg age gga ctg gat gtc gac gtc gcg cag tac gtg gtc aac tec ate 1673 
Met Ser Gly Leu Asp Val Asp Val Ala Gin Tyr Val Val Asn Ser lie 

310 315 320 

gcc gat gac aac ggt tgg gat cac ccc acc gtg gaa tgg cgc gag acc 1721 
Ala Asp Asp Asn Gly Trp Asp His Pro Thr Val Glu Trp Arg Glu Thr 

325 330 335 

eee tee gee eag cgc gag acc etc ate cag aae ggt gag gtg gat atg 1769 
Pro Ser Ala Gin Arg Glu Thr Leu He Gin Asn Gly Glu Val Asp Met 

340 345 350 

ate gcc gca acc tac tec ate aac ccc gga cgc tec gaa teg gtg aac 1817 
He Ala Ala Thr Tyr Ser He Asn Pro Gly Arg Ser Glu Ser Val Asn 
355 360 365 370 

ttc ggt gga cca tac etc etc acc cac cag gcc etc ctg gtc cgc gag 1865 
Phe Gly Gly Pro Tyr Leu Leu Thr His Gin Ala Leu Leu Val Arg Glu 

375 380 385 

gac gat gac cgc ate cag acc etc gag gac etc gat gac ggc ctg ate 1913 
Asp Asp Asp Arg lie Gin Thr Leu Glu Asp Leu Asp Asp Gly Leu He 

390 395 400 

ctg tgt tee gtt ace gga tee ace ccc gee cag aag gtc aag gat gtc 1961 
Leu Cys Ser Val Thr Gly Ser Thr Pr Ala Gin Lys Val Lys Asp Val 

405 410 415 

etc ccc ggc gtc cag ctg cag gaa tac gac acc tac tec tec tgt gtg 2009 



flilE# 2000-3093615 
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Leu Pro Gly Val Gin Leu Gin Glu Tyr Asp Thr Tyr Ser Ser Cys Val 

420 425 430 

gag gca ctg age cag ggc aac gtc gat gca atg acc acc gac gcc acc 2057 
Glu Ala Leu Ser Gin Gly Asn Val Asp Ala Met Thr Thr Asp Ala Thr 
435 440 445 450 

"atc-ctc-^tc-ggc-tac-gcg-cag-cag-cgc-gaa ggt gaa ttc cgc gtc gtg 2105 
He Leu Phe Gly Tyr Ala Gin Gin Arg Glu Gly Glu Phe Arg Val Val 

455 460 465 

gag atg gaa cag gac ggc gag ccg ttc acc aat gag tac tac ggc ate 2153 
Glu Met Glu Gin Asp Gly Glu Pro Phe Thr Asn Glu Tyr Tyr Gly He 

470 475 480 

ggt ate acc aag gat gac ace gaa gee acc gat geg ate aac gca gcg 2201 
Gly He Thr Lys Asp Asp Thr Glu Ala Thr Asp Ala He Asn Ala Ala 

485 490 495 

ttg gag cgt atg tac gcc gac ggt tec ttc cag cgt ttc etc acc gag 2249 
Leu Glu Arg Met Tyr Ala Asp Gly Ser Phe Gin Arg Phe Leu Thr Glu 

500 505 510 

aac etc ggc gag gat tec cag gtt gtc cag gag ggc ace ccg ggt gac 2297 
Asn Leu Gly Glu Asp Ser Gin Val Val Gin Glu Gly Thr Pro Gly Asp 
515 520 525 530 

etc tec ttc ctg gac gag tgaectgaeg gggccgaacg cecgatgagc 2345 
Leu Ser Phe Leu Asp Glu 
535 

atgegtggcc ecegeatecc ggggtgecae geatcatcae tttcaccact gatccectac 2405 
cgttccttac cgaggagaaa ttccce atg agt aca tta tgg geg gat ctg ggt 2458 

Met Ser Thr Leu Trp Ala Asp Leu Gly 
540 545 
ccg tea etc eta ccc gca ttc tgg gtg aca ate caa etc acc gtc tat 2506 
Pro Ser Leu Leu Pr Ala Phe Trp Val Thr He Gin Leu Thr Val Tyr 

6 8 2000-3093613 



4f 5|2 11 — 31114 



550 555 560 

tec gcc ate gga tec atg ate etc ggt ace ate etc aec gee atg agg 2554 
Ser Ala lie Gly Ser Met He Leu Gly Thr He Leu Thr Ala Met Arg 

565 570 575. 

gtg tec ccg gtg aag ate ctg ege age ata tec aee gee tae ate aac 2602 
Val Ser Pro Val Lys lie Leu Arg Ser He' Ser Thr Ala-Tyr lie Asn 

580 585 590 

aeg gtc egt aac aee eca ctg aee ctg gtg ate ctg ttc tgt tee ttc 2650 
Thr Val Arg Asn Thr Pro Leu Thr Leu Val He Leu Phe Cys Ser Phe 

595 600 605 

ggc ctg tat cag aat etc ggt etc ace etc gee ggt egc gae agt tec 2698 
Gly Leu Tyr Gin Asn Leu Gly Leu Thr Leu Ala Gly Arg Asp Ser Ser 
610 615 620 625 

aec ttt ctg gee gat aac aac ttc egg etc gcg gtg etc gga ttc ate 2746 
Thr Phe Leu Ala Asp Asn Asn Phe Arg Leu Ala Val Leu Gly Phe He 

630 635 640 

ctg tac aec tec gee ttc gtt gcg gaa tea etc egg tea ggc ate aac 2794 
Leu Tyr Thr Ser Ala Phe Val Ala Glu Ser Leu Arg Ser Gly He Asn 

645 650 655 

aec gtg cac ttc ggg cag gcg gag gcc gcc egg teg ctg gga etc ggt 2842 
Thr Val His Phe Gly Gin Ala Glu Ala Ala Arg Ser Leu Gly Leu Gly 

660 665 670 

ttc agt gac ate ttc egg tec ate ate ttc cec cag gcg gtg cgt gee 2890 
Phe Ser Asp He Phe Arg Ser He He Phe Pro Gin Ala Val Arg Ala 

675 680 685 

gee ate ate ceg ctg ggc aac aee etc ate gee ctg aec aag aac ace 2938 
Ala He He Pr Leu Gly Asn Thr Leu He Ala Leu Thr Lys Asn Thr 
690 695 700 705 

acg ate gcg tec gtg ate ggc gtc ggt gag gcc teg ctg ctg atsr aag 2986 
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Thr lie Ala Ser Val II Gly Val Gly Glu Ala Ser Leu Leu Met Lys 

710 715 720 

tec acg att gaa aat cat gcc aac atg etc tte gtc gtg ttc gee ate 3034 
Ser Thr lie Glu Asn His Ala Asn Met Leu Phe Val Val Phe Ala lie 

725 730 735 

tte gee gte ggc tte atg ate-ete-aec-etc cec atg ggc etg ggg ett 3082 
Phe Ala Val Gly Phe Met lie Leu Thr Leu Pro Met Gly Leu Gly Leu 

740 745 750 

gga aaa etc get gag aaa atg gcg gtg aag aaa taatgtcctc ctccgtacgc 3135 
Gly Lys Leu Ala Glu Lys Met Ala Val Lys Lys 

755 760 
gcaaeagtcc tetacgaegc eeeeggeeee cggggacgea ggtecaaeae catcateacc 3195 
ategeeacca ecetggtggc agtggcegtc ctgttetgg gtg gge agt gtt cte 3249 

Val Gly Ser Val Leu 
765 

cag gaa aac gge cag ttg gae ggc gae aaa tgg acc ecg tte cte gat 3297 

Gin Glu Asn Gly Gin Leu Asp Gly Asp Lys Trp Thr Pro Phe Leu Asp 

770 775 780 785 

ccc cag acc tgg ace ace tat ett etg ece gge etg tgg gga aec etg 3345 

Pro Gin Thr Trp Thr Thr Tyr Leu Leu Pro Gly Leu Trp Gly Thr Leu 

790 795 800 

aag gea gcg gtg gcc tec ate ett etc gcg etg ate atg ggc acc etg 3393 
Lys Ala Ala Val Ala Ser He Leu Leu Ala Leu lie Met Gly Thr Leu 

805 810 815 

etc ggg etc gga cgc ate tec gaa ate egg etc etg cgc tgg tte tgc 3441 
Leu Gly Leu Gly Arg lie Ser Glu He Arg Leu Leu Arg Trp Phe Cys 

820 825 830 

ggg ate ate ate gag acc ttc cgt gcc ate ecg gtg etg ate etc atg 3489 
Gly He lie He Glu Thr Phe Arg Ala He Pro Val Leu He Leu Met 
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835 840 845 

ate ttc gcc tat cag ttg ttc gcc cgt tac cag etc gtt cca tea cgc 3537 
lie Phe Ala Tyr Gin Leu Phe Ala Arg Tyr Gin Leu Val Pro Set Arg 
850 855 860 ^ 865 

cag ctg gcc ttc gcc gcg gtg gtc ttc ggt etc acc atg tac aac ggc 3585 
Gin Leu Ala Phe Ala Ala Val Val Phe Gly Leu Thr Met Tyr Asn Gly 

870 875 880 

tec gtc ate gcc gag ate ctt aga teg ggt ate gcc tec ctg ccg aag 3633 
Ser Val lie Ala Glu He Leu Arg Ser Gly lie Ala Ser Leu Pro Lys 

885 890 895 

gga cag cgt gag gcg gcg ate gcc ctg ggc atg tea acc cgc cag acc 3681 
Gly Gin Arg Glu Ala Ala He Ala Leu Gly Met Ser Thr Arg Gin Thr 

900 - - 905 910 

acc tgg teg ate ctg etc cec cag gcg gtg gca gcg atg ctg cee gee 3729 
Thr Trp Ser lie Leu Leu Pro Gin Ala Val Ala Ala Met Leu Pro Ala 

915 920 925 

ctg ate gcg cag atg gtc ate gcg ctg aag gac tec gcc etc ggt tac 3777 
Leu He Ala Gin Met Val He Ala Leu Lys Asp Ser Ala Leu Gly Tyr 
930 935 940 945 

cag ate ggt tat ate gag gtg gta cgc tee ggt ate cag tec gca tec 3825 
Gin He Gly Tyr He Glu Val Val Arg Ser Gly lie Gin Ser Ala Ser 

950 955 960 

gtc aac egg aac tac ctg get gcc etc gcg gtg gtc gcg gtc ate atg 3873 
Val Asn Arg Asn Tyr Leu Ala Ala Leu Ala Val Val Ala Val He Met 

965 970 975 

ate ctg ate aac ttc gca ctg acc gca ctg gca gag cgt ate cag cgt 3921 
He Leu lie Asn Phe Ala L u Thr Ala Leu Ala Glu Arg He Gin Arg 

980 985 990 

cag ctg cgt gcc gga cgt gcc cgc agg aac att gtg gca aag gtg cec 3969 
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Gin Leu Arg Ala Gly Arg Ala Arg Arg Asn He Val Ala Lys Val Pro 

995 1000 1005 

gag gaa ccc gat cag ggc ctg gat acc aag gac aat gtg aac gtg gat 4017 
Gin Glu Pro Asp Gln^^jy Leu Asp Thr Lys Asp Asn Val Asn Val Asp 
1010 1015 1020 1025 

tgg cac gat -ccc gat-tac aag-gaa gtc aaa-cac-ccg-gga ccg tea ttc 4065 
Trp His Asp Pro Asp Tyr Lys Glu Val Lys His Pro Gly Pro Ser Phe 

1030 1035 1040 

tgacaggtcc ctggatcccc gctgcggtca ggaggcgggt gcaacaatga agtccggctg 4125 
cccagatgtc tggggcagcc ggactttgtg gcagatcaat gctgactgag gtcctcgatg 4185 
cgctcatcga gagcctcccg ggccaggtcc atcgacatac ccgcggggaa tccacgacgg 4245 
gcaagtgct 4254 

[0 0 8 3] 
<210> 17 
<211> 242 
<212> PRT 

<213> Corynebacterium thermoaminogenes 



<400> 17 

Met He Lys Met Thr Gly Val Gin Lys Phe Phe Asp Asp Phe Gin Ala 

1 5 10 15 

Leu Thr Asp lie Asn Leu Glu Val Pro Ala Gly Gin Val Val Val Val 

20 25 . 30 . . 

Leu Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Cys Arg Thr He Asn 

35 40 45 

Arg Leu Glu Thr He Glu Glu Gly Thr He Glu lie Asp Gly Lys Leu 

50 55 60 

Leu Pro Glu Glu Gly Lys Asp Leu Ala Lys He Arg Ala Asp Val Gly 
65 70 75 80 
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M t Val Phe Gin Ser Phe Asn Leu Phe Pro His Leu Thr lie Lys Asp 

85 90 95 

Asn Val Thr Leu Gly Pro Met Lys Val Arg Lys Met Lys Lys Ser Glu 

100 105 110 

Ala Asn Glu Val Ala Met Lys Leu Leu Glu Arg Val Gly He Ala Asn 

115 120 125 

Gin Ala Glu Lys Tyr Pro Ala Gin Leu Ser Gly Gly Gin Gin Gin Arg 

130 135 140 

Val Ala lie Ala Arg Ala Leu Ala Met Asn Pro Lys He Met Leu Phe 
145 150 155 160 

Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Met Val Asn Glu Val Leu 

165 170 175 

Asp Val Met Ala Ser Leu Ala Lys Glu Gly Net Thr Met Val Cys Val 

180 185 190 

Thr His Glu Met Gly Phe Ala Arg Arg Ala Ala Asp Arg Val Leu Phe 

195 200 205 

Met Ser Asp Gly Ala lie Val Glu Asp Ser Asp Pro Glu Thr Phe Phe 

210 215 220 

Thr Asn Pro Gin Thr Asp Arg Ala Lys Asp Phe Leu Gly Lys He Leu 
225 230 235 240 

Ala His 

[0 0 8 4] 
<210> 18 . 
<211> 294 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 18 

Met Ser His Lys Arg Met Phe Thr Arg Leu Ala Ala Ala Thr Ser Ala 
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1 5 10 15 

Ala Val Leu Ala Gly He Thr Leu Thr Ala Cys Gly Asp Ser Glu Gly 

20 25 30 

Gly Asp Gly Leu Leu Ala Ala lie Glu Asu Gly Asn Val Thr lie Gly 

35 40 45 

-THTLys-Tyi-Asp-Gln-pro-Giy-L-eu-^ly-Eeu-Arg-Asn-Pro-Asp-^^^ — 

50 55 60 

net ser Gly Leu Asp Val Asp Val Ala Gin Tyr Val Val Asn Ser lie 
"65 70 75 80 

Ala Asp ASP Asn Gly Trp Asp His Pro Thr Val Glu Trp Arg Glu Thr 
85 90 95 

pro ser Ala Gin Arg Glu Thr Leu lie Gin Asn Gly Glu Val Asp Met 

100 105 110 

He Ala Ala Thr Tyr Ser lie Asn Pro Gly Arg Ser Glu Ser Val Asn 

115 120 125 

Phe Gly Gly Pro Tyr Leu Leu Thr His Gin Ala Leu Leu Val Arg Glu 

130 135 140 

Asp Asp Asp Arg He Gin Thr Leu Glu Asp Leu Asp Asp Gly Leu lie 
145 150 155 160 

Leu Cys Ser Val Thr Gly Ser Thr Pro Ala Gin Lys Val Lys Asp Val 

165 170 175 

Leu Pro Gly Val Gin Leu Gin Glu Tyr Asp Thr Tyr Ser Ser Cys Val 

180 185 190 

Glu Ala Leu Ser Gin Gly Asn Val Asp Ala Met Thr Thr Asp Ala Thr 

195 200 205 

He Leu Phe Gly Tyr Ala Gin Glh Arg Glu Gly Glu Phe Arg Val Val 

210 215 220 

Glu Met Glu Gin Asp Gly Glu Pro Phe Thr Asn Glu Tyr Tyr Gly He 
225 230 235 240 
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Gly He Thr Lys Asp Asp Thr Glu Ala Thr Asp Ala lie Asn Ala Ala 

245 250 255 

Leu Glu Arg Met Tyr Ala Asp Gly Ser Phe Gin Arg Phe Leu Thr Glu 

260 265 270 . 

Asn Leu Gly Glu Asp Ser Gin Val Val Gin Glu Gly Thr Pro Gly Asp 

' 275 * 280 ' ' ' — 285 - - 

Leu Ser Phe Leu Asp Glu 
290 
[0 0 8 5] 
<210> 19 
<211> 228 
<212> PRT 

<213> Corynebacterinm thermoaminogenes 



<400> 19 

Met Ser Thr Leu Trp Ala Asp Leu Gly Pro Ser Leu Leu Pro Ala Phe 

15 10 15 

Trp Val Thr He Gin Leu Thr Val Tyr Ser Ala He Gly Ser Met lie 

20 25 30 

Leu Gly Thr He Leu Thr Ala Met Arg Val Ser Pro Val Lys lie Leu 

35 40 45 

Arg Ser lie Ser Thr Ala Tyr lie Asn Thr Val Arg Asn Thr Pro Leu 

50 55 60 

Thr Leu Val He Leu Phe Cys Ser Phe Gly Leu Tyr Gin Asn Leu Gly 
65 70 75 80 

Leu Thr Leu Ala Gly Arg Asp Ser Ser Thr Phe Leu Ala Asp Asn Asn 

85 90 95 

Phe Arg Leu Ala Val Leu Gly Phe He Leu Tyr Thr Ser Ala Phe Val 
100 105 110 
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Ala Glu ser Leu Arg Ser Gly He Asn Thr Val His Phe Gly Gin Ala 

115 120 125 

Glu Ala Ala Arg Ser Leu Gly Leu Gly Phe Ser Asp lie Phe Arg Ser 

130 135 . 140 , 

lie He Phe Pro Gin Ala Val Arg Ala Ala He He Pro Leu Gly Asn 

T^5 150 155 -160 - 

Thr Leu He Ala Leu Thr Lys Asn Thr Thr He Ala Ser Val lie Gly 

165 170 175 

Val Gly Glu Ala Ser Leu Leu Met Lys Ser Thr He Glu Asn His Ala 

180 185 190 

Asn Met Leu Phe Val Val Phe Ala lie Phe Ala Val Gly Phe Miet He 

195 200 205 

Leu Thr Leu Pro Met Gly Leu Gly Leu Gly Lys Leu Ala Glu Lys Met 

210 215 220 

Ala Val Lys Lys 
225 

[0 0 8 6] 
<210> 20 
<211> 277 

~<212> PRT " - - 

<213> Corynebacterium theraoaninogenes 

<400> 20 

ValGly Ser Val Leu Gin Glu Asn Gly Gin Leu Asp Gly Asp Lys Trp 

1 5 10 15 

Thr Pro Phe Leu Asp Pro Gin Thr Trp Thr Thr Tyr Leu Leu Pro Gly 

20 25 30 

Leu Trp Gly Thr Leu Lys Ala Ala Val Ala Ser He Leu Leu Ala Leu 
35 40 45 
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lie Het Gly Thr Leu Leu Gly Leu Gly Arg He Set Glu lie Arg Leu 

50 55 60 

Leu Arg Trp Phe Cys Gly He He He Glu Thr Phe Arg Ala He Pro 
65 70 75 80 

Val Leu He Leu Met He Phe Ala Tyr Gin Leu Phe Ala Arg Tyr Gin 

85 - 90 95 

Leu Val Pro Ser Arg Gin Leu Ala Phe Ala Ala Val Val Phe Gly Leu 

100 105 110 

Thr Met Tyr Asn Gly Ser Val He Ala Glu He Leu Arg Ser Gly He 

115 120 125 

Ala Ser Leu Pro Lys Gly Gin Arg Glu Ala Ala He Ala Leu Gly Met 

130 135 140 

Ser Thr Arg Gin Thr Thr Trp Ser He Leu Leu Pro Gin Ala Val Ala 
145 150 155 160 

Ala Met Leu Pro Ala Leu He Ala Gin Met Val He Ala Leu Lys Asp 

165 170 175 

Ser Ala Leu Gly Tyr Gin He Gly Tyr He Glu Val Val Arg Ser Gly 

180 185 190 

He Gin Ser Ala Ser Val Asn Arg Asn Tyr Leu Ala Ala Leu Ala Val 

195 * 200 205 

Val Ala Val He Met He Leu He Asn Phe Ala Leu Thr Ala Leu Ala 

210 215 220 

Glu Arg He Gin Arg Gin Leu Arg Ala Gly Arg Ala Arg Arg Asn He 
225 230 235 240 

Val Ala Lys Val Pro Glu Glu Pro Asp Gin Gly Leu Asp Thr Lys Asp 

245 250 255 

Asn Val Asn Val Asp Trp His Asp Pr Asp Tyr Lys Glu Val Lys His 

260 265 270 

Pr Gly Pr Ser Phe 
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275 

[0 0 8 7] 
<210> 21 
<211> 3598 
<212> DNA 

<213> Corynebacterium therBoaminogenes ~ 

<220> 
<221> CDS 

<222> (454) .. (3222) 
<400> 21 

agcacggcca aacatgagag aaacttcaca ttttgaattt cccctttcct gcatatggaa 60 
aaccgccggt gacacccctg ccatttgggc agctcccccc acctcaccat gtccacattt 120 
tccataatgt ggcctgtaac acccttgggc tcaaggcttc cacgccccac cgggaccctc 180 
atcagcaggt gaaacagacc ctcctgcaat gctttgttaa aaagaaccgc cctttgtgcg 240 
tatccttgtg tcaattgtgc gcgcactgcc accagctttc ctcaggattg aacacggtcg 300 
ggaaatcctc cccggatacc ctgcacgccc cacctcccac accgacaccg gcggggaggg 360 
ccgggcacgt tttcagctgc gggtgatgga agcggtcgcc ggtcccccgg tcgcataaac 420 
gaaatgaaaa acattccaac aggaggtgtg gaa atg gcc gat caa gca aaa ctt 474 

Met Ala Asp Gin Ala Lys Leu 
1 5 

ggt ggc aaa ccc aca gat gac acc aac ttc gcg atg ate cgt gat ggc 522 
Gly Gly Lys Pro Thr Asp Asp Thr Asa Phe Ala Met lie Arg Asp Gly 

10 15 .20 . 

gtt gca tct tat ttg aac gac tec gac ccg gag gag acc aag gag tgg 570 
Val Ala Ser Tyr Leu Asn Asp Ser Asp Pro Glu Glu Thr Lys Glu Trp 

25 30 35 

atg gac tec eta gac ggt eta etg cag gat tec tct ccg gag cgc gee 618 
Met Asp Ser Leu Asp Gly Leu Leu Gin Asp Ser Ser Pro Glu Arg Ala 
40 45 50 55 
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cgt tac ctg atg ctg cgc ctg ctg gag egg gca tec gee aag cgt gte 666 
Arg Tyr Leu Met Leu Arg Leu Leu Glu Arg Ala Ser Ala Lys Arg Val 

60 65 70 

cca ctg ccc cog atg acg tec acc gat tac gtc aac acc ate ccc aea 714 
Pro Leu Pro Pro Met Thr Ser Thr Asp Tyr Val Asn Thr lie Pro Thr 

^75 80 85 — 

tec atg gag ccc gat ttc ccg ggt gat gag gag atg gag aag cgc tac 762 
.Ser Met Glu Pro Asp Phe Pro Gly Asp Glu Glu Met Glu Lys Arg Tyr 

90 95 100 

cgc cgc tgg atg cgc tgg aac gcc gcc ate atg gtg cac cgt gcc cag 810 
Arg Arg Trp Net Arg Trp Asn Ala Ala lie Met Val His Arg Ala Gin 

105 110 115 

cgc ccg gga ate ggt gtg ggt ggg cac ate tec acc tac gcc ggc gcc 858 
Arg Pro Gly He Gly Val Gly Gly His He Ser Thr Tyr Ala Gly Ala 
120 125 130 135 

gcc cca etc tac gag gtc ggt ttc aac cac ttc ttc cgc ggc aag gac 906 
Ala Pro Leu Tyr Glu Val Gly Phe Asn His Phe Phe Arg Gly Lys Asp 

140 145 150 

cac ccg ggt ggc ggt gac cag gte ttc ttc cag ggt cac gcc tec ccg 954 
His Pro Gly Gly Gly Asjp Gin Val Phe Phe Gin Gly His Ala Ser Pro 

155 160 165 

ggc atg tac gcc cgc gcc ttc etc gag ggc cgt etc accgag age gat 1002 
Gly Met Tyr Ala Arg Ala Phe Leu Glu Gly Arg Leu Thr Glu Ser Asp 

170 175 180 

-ctg-gae-agc ttc cgc cag gag gtc tec tac gaa ggt ggt ggc ate ccg 1050 
Leu Asp Ser Phe Arg Gin Glu Val Ser Tyr Glu Gly Gly Gly He Pro 

185 190 195 

tec tac ccg cac ccg cac ggc atg ccg gac ttc tgg gag ttc ccg acc 1098 
Ser Tyr Pro His Pr His Gly Met Pr Asp Phe Trp Glu Phe Pro Thr 

7 9 ffiiE# 2000-309361: 



!^3p 11-311147 

200 205 210 215 

gtg tec atg ggc etc ggg ccc atg gat gcc ate tac cag gcg cgc ttc 
Val Ser Met Gly Leu Gly Pro Met Asp Ala lie Tyr Gin Ala Arg Phe 

220 225 230 

aac cgc tac ctg cac aac cgt ggc ate aag gac acc teg gag cag cac 
Asn Arg Tyr Leu His Asm Arg Gly He Lys Asp Thr Ser Glu Gin His 

235 240 245 

^tc tgg gea ttc etc ggt gac ggc gag atg gat gag ceg gag tec cgt 
Val Trp Ala Phe Leu Gly Asp Gly Glu Met Asp Glu Pro Glu Ser Arg 

250 255 260 

ggt etc ate cac cag get gcg ctg aac aac ctg gac aac etc acc ttc 
Gly Leu lie His Gin Ala Ala Leu Asn Asn Leu Asp Asn Leu Thr Phe 

265 270 275 

gtg ate aac tgc aac ctg cag cgt ctt gat ggc ccg gte cgc ggt aac 
Val He Asn Cys Asn Leu Gin Arg Leu Asp Gly Pro Val Arg Gly Asn 
280 285 290 295 

acc aag ate ate cag gaa etc gag tec ttc ttc cgt ggt gcc ggc tgg 
Thr Lys He He Gin Glu Leu Glu Ser Phe Phe Arg Gly Ala Gly Trp 

300 305 310 

tec gte ate aag gte ate tgg ggc cgt gag tgg gat gaa ctg ctg gag 
Ser Val He Lys Val He Trp Gly Arg Glu Trp Asp Glu Leu Leu Glu 

315 320' 325 

aag gac cag gac ggt get ett gte gag gte atg aac aac ace tec gac 
Lys Asp Gin Asp Gly Ala Leu Val Glu Val Met Asn Asn Thr Ser Asp 

330 . 335 340 

ggt gac tac cag aec ttc aag gcc aat gac ggt gcc tac gte cgt gag 
Gly Asp Tyr Gin Thr Phe Lys Ala Asn Asp Gly Ala Tyr Val Arg Glu 

345 350 355 

cac ttc ttc ggc cgt gac ccc cgc aec etc aag etc gte gag gac atg 



1146 



1194 



1242 



1290 



1338 



1386 



1434 



1482 



1530 



1578 
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His Phe Phe Gly Arg Asp Pro Arg Thr Leu Lys Leu Val Glu Asp Met 

360 365 370 375 

acc gac gag gag ate tgg aag ctg ccc cgt ggt ggc cat gac tac cgt 1626 

Thr Asp Glu Glu lie Trp Lys Leu Pro Arg Gly Gly His Asp Jyr Arg 

380 385 390 

aag gtc tac gee gcc tac aag cgt gcg ctg gag acc aag gac cgc ccg 1674 
Lys Val Tyr Ala Ala Tyr Lys Arg Ala Leu Glu Thr Lys Asp Argr Pro 

395 400 405 

acc gtc alt etc gcc cat acc ate aag ggc tac ggc ctg ggc cac aac 1722 
Thr Val lie Leu Ala His Thr He Lys Gly Tyr Gly Leu Gly His Asn 

410 415 420 

ttc gag ggc Cgc aac gcg acc cac cag atg aag aag ctg acc cts gat 1770 
Phe Glu Gly Arg Asn Ala Thr His Gin Met Lys Lys Leu Thr Leu Asp 

425 430 435 

gac ctg aag ctg ttc cgt gac aag cag ggt ctg ccc ate acc gat gag 1818 
Asp Leu Lys Leu Phe Arg Asp Lys Gin Gly Leu Pro He Thr Asp Glu 
440 445 450 455 

gag ctg gag aag gat ccc tac ctg cct ccg tac tac cac ccg ggt gag 1866 
Glu Leu Glu Lys Asp Pro Tyr Leu Pro Pro Tyr Tyr His Pro Gly Glu 

460 465 470 

gac gca ccg gag ate aag tac atg aag gag cgt cgc cag gcg etc ggt 1914 
Asp Ala Pro Glu lie Lys Tyr Met Lys Glu Arg Arg Gin Ala Leu Gly 

475 • 480 485 . 

ggt ttc ctg ccg gag cgc cgt gag aag tac gag cca ctg cag gtt ccc 1962 
Gly Phe Leu Pro Glu Arg Arg Glu Lys Tyr Glu Pro Leu Gin Val Pro 

490 495 500 

ccg ctg gac aag ctg egg tec gtg cgc aag ggt tec ggc aag cag cag 2010 
Pro Leu Asp Lys Leu Arg Ser Val Arg Lys Gly Ser Gly Lys Gin Gin 
505 510 515 
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gtg gcc acc acc atg gcc acg gtg cgt acc ttc aag gaa etc atg egg 2058 

Val Ala Thr Thr Met Ala Thr Val Arg Thr Phe Lys Glu Leu Met Arg 

520 525 530 535 

gac aag aac ctg gcc gac cgc ttg gtc cog ate ate cog gat ^ag gcc 2106 

ASP Lys Asn Leu Ala Asp Arg Leu Val Pro lie lie Pro Asp Glu Ala 

540 545 550 

cgc acc ttc ggc ctg gac tec tgg ttc ccg acc ctg aaa ate tac aac 2154 
Arg Thr Phe Gly Leu Asp Ser Trp Phe Pro Thr Leu Lys lie Tyr Asn 

555 560 565 

ccg cac ggt cag aac tac gtg ccg gtc gac cat gac etc atg ctg tec 
pro His Gly Gin Asn Tyr Val Pro Val Asp His Asp Leu Met Leu Ser 

570 575 580 

tac cgt gag gcc aag gac ggc cag ate ctg cat gag ggc ate aac gag 
Tyr Arg Glu Ala Lys Asp Gly Gin lie Leu His Glu Gly He Asn Glu 

585 590 595 

gcc ggt tec gtg gca teg ttt ate gcc gee gga acc tec tac gcc acc 
Ala Gly Ser Val Ala Ser Phe He Ala Ala Gly Thr Ser Tyr Ala Thr 
600 605 610 615 



2202 



2250 



2298 



2346 



2394 



cat ggc gag gee atg ate ccg ctg tac ate ttc tac teg atg ttc ggc 
His Gly Glu AU Met He Pro Leu Tyr He Phe Tyr Ser Met Phe Gly 

620 625 630 

ttc cag cgc acc ggt gac ggc ate tgg gcc gca gee gac cag atg acg 
Phe Gin Arg Thr Gly Asp Gly He Trp Ala Ala Ala Asp Gin Met Thr 

635 640 645 

cgt ggt ttc etc ctg ggc gcc acc gcc ggt cgc acc acc ctg acc ggt 
Arg Gly Phe Leu Leu Gly Ala Thr Ala Gly Arg Thr Thr Leu Thr Gly 

650 655 660 

gag ggc etc cag eae atg gat ggc cac tec ccg ate ctg gcc tec acc 
Glu Gly Leu Gin His Met Asp Gly His Ser Pr He Leu Ala Ser Thr 
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665 670 675 

aac ccc ggt gtg gag acc tat gac ccg gcg ttc tec tac gag ate gcg 2538 
Asn Pro Gly Val Glu Thr Tyr Asp Pro Ala Phe Ser Tyr Glu He Ala 
680 685 690 695 

cae ctg gtc cae ege gge ate gac cgc atg tac gga ccg ggc aag ggt 2586 
His Leu Val His Arg Gly lie Asp Arg Met Tyr Gly Pro Gly Lys Gly 

700 705 710 

gag aat gtc ate tac tac etc ace ate tac aac gag cca acc ccg cag 2634 
Glu Asn Val lie Tyr Tyr Leu Thr lie Tyr Asn Glu Pro Thr Pro Gin 

715 720 725 

ccg get gag cct gag gat ctg gac gtc gag ggc ctg cac aag ggc ate 2682 
Pro Ala Glu Pro Glu Asp Leu Asp Val Giu Gly Leu His Lys Gly He 

730 735 740 

tac etc tac gac aag gee gee gag ggt gag ggc cat gag gee teg ate 2730 
Tyr Leu Tyr Asp Lys Ala Ala Glu Gly Glu Gly His Glu Ala Ser lie 

745 750 755 

ctg gee tec gge ate gge atg cag tgg gea ctg ege gee egt gac ate 2778 
Leu Ala Ser Gly He Gly Net Gin Trp Ala Leu Arg Ala Arg Asp He 
760 765 770 775 

etc gee gag gat tac ggC: ate egt gee aac. ate ttc tec gcc acc teg 2826 
Leu Ala Glu Asp Tyr Gly He Arg Ala Asn He Phe Ser Ala Thr Ser 

780 785 790 

tgg gtg gag ctg gcc cgc gac ggt gcc cgc cgt aac ctg gag gcg ctg 2874 
Trp Val Glu Leu Ala Arg Asp Gly Ala Arg Arg Asn Leu Glu Ala Leu . 

795 800 805 

Cgc aac ccg ggt gcg gat gtc ggt gag gea ttc gtg ace ace cag ctg 2922 
Arg Asn Pro Gly Ala Asp Val Gly Glu Ala Phe Val Thr Thr Gin Leu 

810 815 820 

aag aag ggt tec ggc ccc tac gtc gcg gtg tec gac ttc gcg acc gac 2970 
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Lys Lys Gly Ser Gly Pro Tyr Val Ala Val Set Asp Phe Ala Thr Asp 

825 830 835 

ctg ccg aac cag ate cgc gag tgg gtt ccc ggt gae tac ate gtc etc 3018 
Leu Pro Asn Gin lie Arg Glu Trp Val Pro Gly Asp Tyr lie Val Leu 
840 845 850 855 

-Igt-gcc-gac-ggc -ttc-ggt-ttc-tcc-gat-acc-cgt-ccg-gca gcc cgt cgt 3066 
Gly Ala Asp Gly Phe Gly Phe Ser Asp Thr Arg Pro Ala Ala Arg Arg 

860 865 , 870 

tac ttc aac ate gae gee gag tec ate gtc gtg gcg gtc ctg cgc ggc 3114 
Tyr Phe Asn lie Asp Ala Gin Ser He Val Val Ala Val Leu Arg Gly 

875 880 885 

ctg gtc cgc gag ggt gtc ate gat gcc tec gtg gcg gcg cac gcg get 3162 
Leu val Arg Gin Gly Val lie Asp Ala Ser Val Ala Ala His Ala Ala 

890 895 900 

gag aag tac aag ctg tee gae ccg acg gca cca cag gtc gat ccg gac 3210 
Glu Lys Tyr Lys Leu Ser Asp Pro Thr Ala Pro Gin Val Asp Pro Asp 

905 910 915 

gca ccg ate gag tagacctgct tgtcgaegaa aaacacccce gccccctcac 3262 

Ala pro He Glu 
920 

atgatgaggg gggcgggggt gtgctcgttt acggcgggta caggggggta tcagcecage 3322 
atcgccttat cggagagcgt cgcgcccttg atcttggcga attcctgcag cagatcccgc 3382 
-acggtgagct tctgcttcac ctctgcgctg gcctcataga cgatccgtcc ctcgtgcatc 3442 
atgatgaggc ggttacccag gcggatagcc tgttecatgt tgtgggtgac eatgagggtg 3502 
gtcagtttgc cgtcctcgac gatcttctcg gtcagggtgg tgaccagttc ggctcgctgg 3562 
gggtccaggg cggcggtgtg ttcgtcgaga agcatg 3598 

[0 0 8 8] 
<210> 22 
<211> 923 
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<212> PRT 

<213> Corynebacterium thermoaminogenes 



<400> 22 

Net Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro Thr Asp Asp Thr Asn 

1 5 10— — -15 

Phe Ala Met lie krg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp 

20 25 30 

Pro Glu Glu Thr Lys Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin 

35 40 45 

Asp Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu 

50 55 60 . 

Arg Ala Ser Ala Lys Arg Val Pro Leu Pro Pro Met Thr Ser Thr Asp 
65 70 75 80 

Tyr Val Asn Thr He Pro Thr Ser Met Glu Pro Asp Phe Pro Gly Asp 

85 90 95 

Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp Met Arg Trp Asn Ala Ala 

100 105 110 

lie Met Val His Arg Ala Gin Arg Pro Gly He Gly Val Gly Gly His 

115 120 125 

He Ser Thr Tyr Ala Gly Ala Ala Pro Leu Tyr Glu Val Gly Phe Asn 

130 135 140 

His Phe Phe Arg Gly Lys Asp His Pro Gly Gly Gly Asp Gin Val Phe 
145 150 155 160 

Phe Gin Gly His Ala Ser Pro Gly Met Tyr Ala Arg Ala Phe Leu Glu 

' 165 170 175 

Gly Arg Leu Thr Glu Ser Asp Leu Asp Ser Phe Arg Gin Glu Val Ser 

180 185 190 

Tyr Glu Gly Gly Gly He Pr Ser Tyr Pr His Pr His Gly Met Pr 
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195 200 205 

Asp Phe Trp Glu Phe Pro Thr Val Ser Met Gly Leu Gly Pro Met Asp 

210 215 220 

Ala lie Tyr Gin Ala Arg Phe Asn Arg Tyr Leu His Asn Arg Gly lie 
225 230 235 240 

Lys Asp Thr Ser Glu Gin His Val Trp Ala Phe Leu Gly Asp Gly Glu 

245 250 255 

Met Asp Glu Pro Glu Ser Arg Gly Leu He His Gin Ala Ala Leu Asn 

260 265 270 

Asn Leu Asp Asn Leu Thr Phe Val He Asn Cys Asn Leu Gin Arg Leu 

275 .280 285 

Asp Gly Pro Val Arg Gly Asn Thr Lys He He Gin Glu Leu Glu Ser 

290 295 300 

Phe Phe Arg Gly Ala Gly Trp Ser Val He Lys Val He Trp Gly Arg 
305 310 315 320 

Glu Trp Asp Glu Leu Leu Glu Lys Asp Gin Asp Gly Ala Leu Val Glu 

325 330 335 

Val Met Asn Asn Thr Ser Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn 

340 345 350 

Asp Gly Ala Tyr Val Arg Glu His Phe Phe Gly Arg Asp Pro Arg Thr 

355 360 365 

Leu Lys Leu Val Glu Asp Met Thr Asp Glu Glu He Trp Lys Leu Pro 

370 375 380 

Arg Gly Gly His Asp Tyr Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala 
385 . .390 395 400 

Leu Glu Thr Lys Asp Arg Pro Thr Val He Leu Ala His Thr He Lys 

405 410 415 

Gly Tyr Gly Leu Gly His Asn Phe Glu Gly Arg Asn Ala Thr His Gin 
420 425 430 
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Met Lys Lys Leu Thr Leu Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin 

435 440 445 

Gly Leu Pro lie Thr Asp Glu Glu Leu Glu Lys Asp Pro Tyr Leu Pro 

450 455 460 

Pro Tyr Tyr His Pro Gly Glu Asp Ala Pro Glu He Lys Tyr Met Lys 

465 470- 475 480 

Glu Arg Arg Gin Ala Leu Gly Gly Phe Leu Pro Glu Arg Arg Glu Lys 

485 490 495 

Tyr Glu Pro Leu Gin Val Pro Pro Leu Asp Lys Leu Arg Ser Vai Arg 

500 505 510 

Lys Gly Ser Gly Lys Gin Gin Val Ala Thr Thr Met Ala Thr Val Arg 

515 520 525 

Thr Phe Lys Glu Leu Met Arg Asp Lys Asn Leu Ala Asp Arg Leu Val 

530 535 540 

Pro He He Pro Asp Glu Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe 
545 550 555 560 

Pro Thr Leu Lys He Tyr Asn Pro His Gly Gin Asn Tyr Val Pro Val 

565 570 575 

Asp His Asp Leu Met Leu Ser Tyr Arg Glu Ala Lys Asp Gly Gin lie 

580 585 590 

Leu His Glu Gly He Asn Glu Ala Gly Ser Val Ala Ser Phe He Ala 

595 600 605 

Ala Gly Thr Ser Tyr Ala Thr His Gly Glu Ala Met He Pro Leu Tyr 

610 615 620 

He Phe Tyr Ser Met Phe Gly Phe Gin Arg Thr Gly Asp Gly He Trp 
625 630 635 640 

Ala Ala Ala Asp Gin Met Thr Arg Gly Phe Leu Leu Gly Ala Thr Ala 

645 650 655 

Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu Gin His Met Asp Gly His 
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660 665 670 

Ser pro lie Leu Ala Ser Thr Asn Pro Gly Val GU Thr Tyr Asp Pro 

675 680 
Ala Phe Ser Tyr Glu He Ala His Leu Val His Arg Gly Ile.Asp Arg 

690 695 700 

Met Tyr Gly Pro Gly Lys Gly Glu Asn Val lie Tyr Tyr Leu Thr He 
705 710 715 720 

Tyr Asn Glu Pro Thr Pro Gin Pro Ala Glu Pro Glu Asp Leu Asp Val 

725 730 735 

Glu Gly Leu His Lys Gly He Tyr Leu Tyr Asp Lys Ala Ala Glu Gly 

740 745 750 

Glu Gly His Glu Ala Ser He Leu Ala Ser Gly He Gly Met Gin Trp 

755 760 765 

Ala Leu Arg Ala Arg Asp He Leu Ala Glu Asp Tyr Gly He Arg Ala 

770 775 780 

Asn He Phe Ser Ala Thr Ser Trp Val Glu Leu Ala Arg Asp Gly Ala 
785 790 795 800 

Arg Arg Asn Leu Glu Ala Leu Arg Asn Pro Gly Ala Asp Val Gly Glu 

805 810 815 

Ala Phe val Thr Thr Gin Leu Lys Lys Gly Ser Gly Pro Tyr Val Ala 

820 825 830 

Val ser Asp Phe Ala Thr Asp Leu Pro Asn Gin He Arg Glu Trp Val 

835 840 845 

pro Gly Asp Tyr He Val Leu Gly Ala Asp Gly Phe Gly Phe Ser Asp 

850 . 855 860 

Thr Arg Pro Ala Ala Arg Arg Tyr Phe Asn lie Asp Ala Glu Ser He 
865 870 875 880 

Val Val Ala Val Leu Arg Gly Leu Val Arg Glu Gly Val He Asp Ala 
885 890 895 
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Ser Val Ala Ala His Ala Ala Glu Lys Tyr Lys Leu S r Asp Pro Thr 

900 905 910 

Ala Pro Gin Val Asp Pro Asp Ala Pro He Glu 
915 920 
[0 0 8 9] 
<210> 23 
<211> 4013 
<212> DNA 

<213> Corynebacter ium therffloaminogenes 

<220> 
<221> CDS 

<222> (319).. (3735) 
<400> 23 

gtcctttttg caaattctsc aaagtgggta gaggtcagat gtcagcaggt cggtccgatt 60 
tctgtaggaa agtggagccg ttgggggcaa cattaacctt ccccctggga tgtagctaaa 120 
cggcaatggg ggtctcgggc ggggggcatt cttttcacgg caaggtggtg aaattccgca 180 
ggtcactccc cggccggcgg tagagaacgg agcgaaaacg gaaagcaata cgtggttttc 240 
cggactggcc gttacgatgt tctgaagagt gactgccatc acccaacagg ctggtcctcg 300 
tcgaaaggaa caaaaact gtg gtt aca aca aca ccc tec acg ctg ccg gcg 351 

Val Val Thr Thr Thr Pro Ser Thr Leu Pro Ala 
1 5 10 

ttc aaa aag ate etg gtg gee aac ega ggt gaa ate gcg gtg ega gca 399 
Phe Lys Lys lie Leu Val Ala Asn Arg Gly Glu He Ala Val Arg Ala 

15 20 25 

ttc cgc gcc gcc tac gag ace ggg gcc gca ace gtg gcc ate tac ccc 447 
Phe Arg Ala Ala Tyr Glu Thr Gly Ala Ala Thr Val Ala He Tyr Pro 
30 35 40 
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egg gag gac cgt ggc tec ttc cac cgc tec ttc gcc tec gag gcg gtg 
Arg Glu Asp Arg Gly Ser Phe His Arg Ser Phe Ala Ser Glu Ala Val 

45 50 55 
agg ate gga acc gag ggc tea ccc gtc aag gcg tac etc gat att gat 
Arg He Gly Thr Glu Gly Ser Pro Val Lys Ala Tyr Leu Asp lie Asp 
~60 65 70 75 



495 



gag ate ate aac gee gee aag aag gtg aaa gcg gac geg gtc tac ccg 
filu He He Asn Ala Ala Lys Lys Val Lys Ala Asp Ala Val Tyr Pro 

80 85 90 

ggg tat ggt ttc ctt teg gaa aat gcc cag etc gcg cgt gaa tgc gcg 
Gly Tyr Gly Phe Leu Ser Glu Asn Ala Gin Leu Ala Arg Glu Cys Ala 

95 100 105 

gag aac ggc att acc ttc ate ggt ccc acc ccg gag gtg etc gac etc 
Glu Asn Gly He Thr Phe He Gly Pro Thr Pro Glu Val Leu Asp Leu 

110 115 120 

acg ggc gac aag tec aag get gtg tec gcc gcg aag aag gcc ggg ctg 
Thr Gly Asp Lys Ser Lys Ala Val Ser Ala Ala Lys Lys Ala Gly Leu 

125 130 135 

ccg gtg ctg gcg gaa tec acc ccc age acc gac ate gat gag ate gtc 
Pro Val Leu Ala Glu Ser Thr Pro Ser Thr Asp lie Asp Glu lle Val 
140 145 150 155 

aag agt gcc gag ggg cag"acc tac ccg ate ttc gtc aag gee gtc gca 
Lys Ser Ala Glu Gly Gin Thr Tyr Pro lie Phe Val Lys Ala Val Ala 

160 165 170 

ggt ggt ggc ggg cgt ggt atg egg ttc gtc gag aag ccc gag gac ctg 
Gly Gly Gly Gly Arg Gly Met Arg Phe Val Glu Lys Pro Glu Asp Leu 

175 180 185 

cgt gag ctg gcc agg gag gcc tec cgc gag gcg gag gee get ttc ggt 
Arg Glu Leu Ala Arg Glu Ala Ser Arg Glu Ala Glu Ala Ala Phe Gly 



543 



591 



639 



687 



735 



783 



831 



879 



927 
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190 195 200 

gac gga tec gtc tac gtc gaa egg gee gtg ate aaa eee cag cae ate 975 
Asp Gly Ser Val Tyr Val Glu Arg Ala Val lie Lys Pro Gin His He 

205 210 215 

gag gtg cag ate etc ggt gat cac acc ggc gat gtc ate cac ctg tat 1023 
Glu Val Gin lie Leu Gly Asp His Thr Gly Asp Val He His Leu Tyr 
220 225 230 235 

gaa cgc gac tgt tec ctg cag cgc cgc cac cag aag gtc gtg gag ate 1071 
Glu Arg Asp Cys Ser Leu Gin Arg Arg His Gin Lys Val Val Glu He 

240 245 250 

gca cct gcc cag cac etc gac ccg gag ctg cgc gac cgc ate tgt gee 1119 
Ala Pro Ala Gin His Leu Asp Pro Glu Leu Arg Asp Arg He Cys Ala 

255 260 265 

gat gee gtg aag ttc tgc aaa tec ate gga tac cag gge gee ggc acc 1167 
Asp Ala Val Lys Phe Cys Lys Ser He Gly Tyr Gin Gly Ala Gly Thr 

270 275 280 

gtg gag ttc etc gtc gac gag gcg ggc aac cac gtc ttc att gag atg 1215 
Val Glu Phe Leu Val Asp Glu Ala Gly Asn His Val Phe He Glu Met 

285 290 295 

aac ccc cgc ate cag gtg: gaa cac acc gts acc gag gag gtc acc tec 1263 
Asn Pro Arg He Gin Val Glu His Thr Val Thr Glu Glu Val Thr Ser 
300 305 310 315 

gtc gac ctg gtc aag gcg eag atg cae ctg gcc gee ggt gee ace ctg 1311 
Val. Asp Leu Val Lys Ala Gin Net His Leu Ala Ala Gly Ala Thr Leu 

320 325 330 

aag gaa ctg gge ctg ace cag gac aag ate acc acc cae ggt gee gee 1359 
Lys Glu Leu Gly Leu Thr Gin Asp Lys He Thr Thr His Gly Ala Ala 

335 340 345 

ctg cag tgc Cgc ate acc acg gag gac ccg tec aac aac ttc egg ccc 1407 
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Leu Gin Cys Arg lie Thr Thr Glu Asp Pro Ser Asn Asn Phe Arg Pro 

350 355 360 

gac acc ggt gtg ate acc gcc tac cgc tec ccg ggt ggt gcg ggt gtg 
Asp Thr Gly Val lie Thr Ala Tyr Arg Ser Pro Gly Gly Ala Gly Val 

365 370 375 

"egt ct^1ii;^gc gca gcc cag ctc-ggc-g?c-gfag ate-aec gca cat ttc 
Arg Leu Asp Gly Ala Ala Gin Leu Gly Gly Glu lie Thr Ala His Phe 
380 385 390 395 

gat tec atg ctg gtc aag atg acc tgc cgc ggt tec gat ttc gag acc 
Asp Ser Met Leu Val Lys Met Thr Cys Arg Gly Ser Asp Phe Glu Thr 

400 405 410 

gcc gtg tec cga gee eag cge gee etg gcg gag ttc aac gtc tec gge 
Ala Val Ser Arg Ala Gin Arg Ala Leu Ala Glu Phe Asn Val Ser Gly 

415 420 425 

gtg gcc ace aac ate ggc ttc ctg cgt gcg ctg ctg cgc gag gaa gac 
Val Ala Thr Asn lie Gly Phe Leu Arg Ala Leu Leu Arg Glu Glu Asp 

430 435 440 

ttc acc aag agg cgc ate gac ace gge ttc ate ggc tec eac eag cae 
Phe Thr Lys Arg Arg He Asp Thr Gly Phe lie Gly Ser His Gin His 

445 450 455 

ctg etc eag gee ecu ccg gee gac gat gag cag ggg egg ate ctg gaa 
Leu Leu Gin Ala Pro Pro Ala Asp Asp Glu Gin Gly Arg lie Leu Glu 
460 465 470 475 

tac etg ecg gat gtc ace gtg aac aaa cec eac ggt gaa cgc ccc gag 
Tyr Leu Ala Asp Val Thr Val Asn Lys Pro His Gly Glu Arg Pro Glu 

480 485 490 

aea gee cgt ccg ata gag aag ctg cec gag gtg gag aac ate ccg ctg 
Thr Ala Arg Pro lie Glu Lys Leu Pro Glu Val Glu Asn lie Pro Leu 
495 500 505 



1455 



1503 



1551 



1599 



1647 



1695 



1743 



1791 



1839 
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Arg Gly Leu Tyr Leu Pro Phe Glu Set Gly Thr Pro Gly Pro Thr Gly 

815 820 825 

cgc gtt tac cgc cac gag ate ccc ggc ggt cag ctg tec aae etg cgt 2847 
Arg Val Tyr Arg His Glu lie Pro Gly Gly Gin Leu Ser Asn Leu Arg 

830 835 840 

gee eag gee gtt gca etg ggt ctg gee gac cgc ttc gag etc ate gag 2895 
Ala Gin Ala Val Ala Leu Gly Leu Ala Asp Arg Phe Glu Leu He Glu 

. 845 850 855 

gac tac tac gcg gee gtc aae gag atg ctg ggt cgt ccg acc aag gtc 2943 
Asp Tyr Tyr Ala Ala Val Asn Glu Met Leu Gly Arg Pro Thr Lys Val 
860 865 870 875 

acc ccg tec tec aag gtt gtc ggt gac etc gca ctg cac etc gtc ggt 2991 
Thr Pro Ser Ser Lys Val Val Gly Asp Leu Ala Leu His Leu Val Gly 

880 885 890 * 

gee ggt gtg age ccg gag gat ttc gee gee gat ccg cag aag tac gac 3039 
Ala Gly Val Ser Pro Glu Asp Phe Ala Ala Asp Pro Gin Lys Tyr Asp 

895 900 905 

ate ccc gat teg gtc ate gee ttc etc cgc ggc gaa ctg ggt acc cct 3087 
He Pro Asp Ser Val He Ala Phe Leu Arg Gly Glu Leu Gly Thr Pro 

910 915 920 

ccc ggt ggc tgg ccc gaa ccg ctg cgc acc cgt gca etc gag ggt cgc 3135 
Pro Gly Gly Trp Pro Glu Pro Leu Arg Thr Arg Ala Leu Glu Gly Arg 

925 930 935 

tec cag ggt aag gee ccg ctg gcg gag ate ccc gee gag gag cag gee 3183 
Ser Gin Gly Lys Ala Pro Leu Ala Glu He Pro Ala Glu Glu Gin Ala 
940 945 950 955 

cac ctg gat tec gat gat tec gcg gag cgt cgc ggc ace etc aae cgc 3231 
His Leu Asp Ser Asp Asp Ser Ala Glu Arg Arg Gly Thr Leu Asn Arg 
960 965 970 
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ctg ctg ttc ccg aag ccg acc gag gag ttc ctt gag cac cgt cgc cgc 
Leu Leu Phe Pro Lys Pro Thr Glu Glu Phe Leu Glu His Arg Arg Arg 

975 980 985 

ttc ggc aac acc tec gcc ctg gat gac cgc gag ttc ttc tac ggc ttg 
Phe Gly Asn Thr Ser Ala Leu Asp Asp Arg Glu Phe Phe Tyr Gly Leu 

990 " - - 995 - 1000 

aag gag gga cgt gag gag ctg ate cga ctg acc ggt gtg tec acc ccg 
Lys Glu Gly Arg Glu Glu Leu lie Arg Leu Thr Gly Val Ser Thr Pro 

1005 1010 1015 

atg gtg gtc cgc ctg gat gcg gtg tec gaa ccg gat gac aaa ggc atg 
Met Val Val Arg Leu Asp Ala Val Ser Glu Pro Asp Asp Lys Gly Met 
1020 1025 1030 1035 

cgc aac gtg gtg gtc aac gtc aac ggc cag ate cgc ccg ate aag gtg 
Arg Asn Val Val Val Asn Val Asn Gly Gin lie Arg Pro lie Lys Val 

1040 1045 1050 

cgc gac cgt tee gtg gag tec gtc acc gcc ace gcg gag aag gcc gat 
Arg Asp Arg Ser Val Glu Ser Val Thr Ala Thr Ala Glu Lys Ala Asp 

1055 1060 1065 

gcc ace aac aag ggc cat gtc gcc gca cea ttc gee ggt gtg gtc acc 
Ala Thr Asn Lys Gly His Val Ala Ala Pro Phe Ala Gly Val Val Thr 

1070 1075 .1080 

gtg acc gtc gcc gag ggt gat gag ate aag get ggc gac gcc gtg gcc 
Val Thr Val Ala Glu Gly Asp Glu lie Lys Ala Gly Asp Ala Val Ala 

1085 1090 1095 

ate att gag gcc atg aag atg gag gcc acc ate ace gcg cet gtc gac 
He lie Glu Ala Met Lys Met Glu Ala Thr He Thr Ala Pro Val Asp 
1100 1105 1110 1115 

ggt gtc ate gac cgc gtc gtg gtg ecc gcc gcc acc aag gtc gag ggc 
Gly Val He Asp Arg Val Val Val Pro Ala Ala Thr Lys Val Glu Gly 



3279 



3327 



3375 



3423 



3471 



3519 



3567 



3615 



3663 



3711 
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1120 1125 1130 

Sgc gac etc ate gtg gtc gtg tec tagcgactga gagecaeaac ccgtcccggg 3765 
Gly Asp Leu He Val Val Val Ser 

1135 

tgcettgtta tcaacctccc cctgatgatg ttctcagggg gaggctctae gtaceteacc 3825 
gtgacggtgc atgtatatcg tcctgctgga gagaatgetc caggtaggaa cgecaaccac 3885 
. cccactccgt gatgtcccgt getgatccca ggcaggccgg ttggaaagaa aaaccagtga 3945 
tggaacggcc ateggacagc gagaeggaac caagcgtcat cggctccggt agagcggtga 4005 
ggagcctg 4013 

[0 0 9 0] 
<210> 24 
<211> 1139 
<212> PET 

<213> Corynebaeteriuffl thermoaminogenes 

<400> 24 

Val Val Thr Thr Thr Pro Ser Thr Leu Pro Ala Phe Lys Lys lie Leu 

15 10 15 

Val Ala Asn Arg Gly Glu He Ala Val Arg Ala Phe Arg Ala Ala Tyr 

20 25 30 

Glu Thr Gly Ala Ala Thr Val Ala He Tyr Pro Arg Glu Asp Arg Gly 

35 40 45 

Ser Phe His Arg Ser Phe Ala Ser Glu Ala Val Arg He Gly Thr Glu 

50 55 60 

Gly Ser Pro Val Lys Ala Tyr Leu Asp He Asp Glu He He Asn Ala 
65 70 75 80 

Ala Lys Lys Val Lys Ala Asp Ala Val tyr Pro Gly Tyr Gly Phe Leu 

85 90 95 

Ser Glu Asn Ala Gin Leu Ala Arg Glu Cys Ala Glu Asn Gly He Thr 
100 105 110 
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Phe lie Gly Pro Thr Pro Glu Val Leu Asp Leu Thr Gly Asp Lys Ser 

115 120 125 

Lys Ala Val Ser Ala Ala Lys Lys Ala Gly Leu Pro Val Leu Ala Glu 

130 135 140 

Ser Thr Pro Ser Thr Asp He Asp Glu He Val Lys Ser Ala Glu Gly 
145 150 155 160 - 

Gin Thr Tyr Pro He Phe Val Lys Ala Val Ala Gly Gly Gly Gly Arg 
165 170 175 

• • • 

Gly Met Arg Phe Val Glu Lys Pro Glu Asp Leu Arg Glu Leu Ala Arg 

180 185 190 

Glu Ala Ser Arg Glu Ala Glu Ala Ala Phe Gly Asp Gly Ser Val Tyr 

195 ' 200 205 

Val Glu Arg Ala Val lie Lys Pro Gin His He Glu Val Gin He Leu 

210 215 220 

Gly Asp His Thr Gly Asp Val He His Leu Tyr Glu Arg Asp Cys Ser 
225 230 235 240 

Leu Gin Arg Arg His Gin Lys Val Val Glu He Ala Pro Ala Gin His 

245 250 255 

Leu Asp Pro Glu Leu Arg Asp Arg He Cys Ala Asp Ala Val Lys Phe 

260 265 270 

Cys Lys Ser He Gly Tyr Gin Gly Ala Gly Thr Val Glu Phe Leu Val 

275 280 285 

Asp Glu Ala Gly Asn His Val Phe He Glu Met Asn Pro Arg He Gin 

290 295 300 

Val Glu His Thr Val Thr Glu Glu Val Thr Ser Val Asp Leu Val Lys 
305 310 315 320 

Ala Gin Met His Leu Ala Ala Gly Ala Thr Leu Lys Glu Leu Gly Leu 

325 330 335 

Thr Gin Asp Lys He Thr Thr His Gly Ala Ala Leu Gin Cys Arg He 

9 8 ffi|£4$2 0 0 0 



11 — 31114 



340 345 350 

Thr Thr Glu Asp Pro Ser Asn Asn Phe Arg Pro Asp Thr Gly Val lie 

355 360 365 

Thr Ala Tyr Arg Ser Pro Gly Gly Ala Gly Val Arg Leu Asp Gly AK 

370 375 380 

Ala Gin Leu Gly Gly Glu He Thr Ala His Phe Asp Ser Met Leu Val 
385 390 395 400 

Lys Met Thr Cys Arg Gly Ser Asp Phe Glu Thr Ala Val Ser Arg Ala 

405 410 415 

Gin Arg Ala Leu Ala Glu Phe Asn Val Ser Gly Val Ala Thr Asn He 

420 425 430 

Gly Phe Leu Arg Ala Leu Leu Ar^ Glu Glu Asp Phe Thr Lys Arg Arg 

435 440 445 

He Asp Thr Gly Phe lie Gly Ser His Gin His Leu Leu Gin Ala Pro 

450 455 460 

Pro Ala Asp Asp Glu Gin Gly Arg He Leu Glu Tyr Leu Ala Asp Val 
465 470 475 480 

Thr Val Asn Lys Pro His Gly Glu Arg Pro Glu Thr Ala Arg Pro He 

485 490 495 

Glu Lys Leu Pro Glu Val Glu Asn lie Pro Leu Pro Arg Gly Ser Arg 

500 505 510 

Asp Arg Leu Lys Gin Leu Gly Pro Glu Gly Phe Ala Arg Asp Leu Arg 

515 .520 525 

Glu Gin Asp Ala Leu Ala Val Thr Asp Thr Thr Phe Arg Asp Ala His 

530 535 540 

Gin Ser Leu Leu Ala Thr Arg Val Arg S r Phe Ala Leu Thr Pro Ala 
545 550 555 560 

Ala Arg Ala Val Ala Lys Leu Thr Pro Glu Leu Leu Ser Val Glu Ala 
565 570 575 
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Trp Gly Gly Ala Thr Tyr Asp Val Ala Met Arg Phe Leu Phe Glu Asp 

580 585 590 

Pro Trp Ala Arg Leu Asp Glu Leu Arg Glu Ala Met Pro Asn Val Asn 

595 600 605 

He Gin Met Leu Leu Arg Gly Arg Asn Thr Val Gly Tyr Thr Pro Tyr 

610- 615 620 

Pro Asp Ser Val Cys Arg Ala Phe Val Gin Glu Ala Ala Lys Ser Gly 
625 630 635 640 

Val Asp lie Phe Arg lie Phe Asp Ala Leu Asn Asp lie Ser Gin Met 

645 650 655 

Arg Pro Ala lie Asp Ala Val Leu Glu Thr Gly Thr Ser Val Ala Glu 

660 665 670 

Val Ala Met Ala Tyr Ser Gly Asp Leu Ser Asn Pro Gly Glu Lys Leu 

675 680 685 

Tyr Thr Leu Asp Tyr Tyr Leu Asn Leu Ala Glu Gin lie Val Asp Ser 

690 695 700 

Gly Ala His lie Leu Ala lie Lys Asp Met Ala Gly Leu Leu Arg Arg 
705 710 715 720 

Ala Ala Ala Pro Lys Leu Val Thr Ala Leu Arg Arg Glu Phe Asp Leu 

725 -730 - 735 

Pro Val His Val His Thr His Asp Thr Ala Gly Gly Gin Leu Ala Thr 

740- - 745 - 750 

Tyr Leu Ala Ala Ala Asn Ala Gly Ala Asp Ala Val Asp Ala Ala Ser 

755 760 765 

Ala Pro Leu Ser Gly Thr Thr Ser Gin Pro Ser Met Ser Ala Leu Val 

770 775 780 

Ala Ala Phe Ala His Thr Arg Arg Asp Thr Gly Leu Asn Leu Gin Ala 
785 790 795 800 

Val Ser Asp Leu Glu Pro Tyr Trp Glu Ala Val Arg Gly Leu Tyr Leu 
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805 810 815 

Pro Phe Glu Ser Gly Thr Pro Gly Pro Thr Gly Arg Val Tyr Arg His 

820 825 830 

Glu lie Pro Gly Gly Gin Leu Ser Asn Leu Arg Ala Gin Ala Val Ala 

835 840 845 

Lea-Giy-Leu-Ala-Asp-Arg-Phe-Glu-Leu-He-Glu Asp-Tyr- -Tyr- Ala>Ala> 

850 855 860 

Val Asn Glu Met Leu Gly Arg Pro Thr Lys Val Thr Pro Ser Ser Lys 
865 870 875 880 

Val Val Gly Asp Leu Ala Leu His Leu Val Gly Ala Gly Val Ser Pro 

885 890 895 

Glu Asp Phe Ala Ala Asp Pro Gin Lys Tyr Asp He Pro Asp Ser Val 

900 905 910 

He Ala Phe Leu Arg Gly Glu Leu Gly Thr Pro Pro Gly Gly Trp Pro 

915 920 925 

Glu Pro Leu Arg Thr Arg Ala Leu Glu Gly Arg Ser Gin Gly Lys Ala 

930 935 940 

Pro Leu Ala Glu He Pro Ala Glu Glu Gin Ala His Leu Asp Ser Asp 
945 950 955 960 

Asp Ser Ala Glu Arg Arg Gly Thr Leu Asn Arg Leu Leu Phe Pro Lys 

965 970 , 975 

Pro Thr Glu Glu Phe Leu Glu His Arg Arg Arg Phe Gly Asn Thr Ser 

980 985 990 

Ala Leu Asp Asp Arg Glu Phe Phe Tyr Gly Leu Lys Glu Gly Arg Glu 

995 1000 1005 

Glu L u He Arg Leu Thr Gly Val Ser Thr Pro Met Val Val Arg Leu 

1010 1015 1020 

Asp Ala Val Ser Glu Pro Asp Asp Lys Gly Met Arg Asn Val Val Val 
025 1030 1035 1040 
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Asn Val Asn Gly Gin He Arg Pro He Lys Val Arg Asp Arg Ser Val 

1045 1050 1055 

Glu Ser Val Thr Ala Thr Ala Glu Lys Ala Asp Ala Thr Asn Lys Gly 

1060 1065 1070 

His Val Ala Ala Pro Phe Ala Gly Val Val Thr Val Thr Val Ala Glu 

1075 1080 1085 

Gly Asp Glu lie Lys Ala Gly Asp Ala Val Ala lie lie Glu Ala Met 

1090 1095 1100 

Lys Met Glu Ala Thr He Thr Ala Prb Val Asp Gly Val lie Asp Arg 
105 1110 1115 1120 

Val Val Val Pro Ala Ala Thr Lys Val Glu Gly Gly Asp Leu He Val 
1125 1130 1135 

Val Val Ser 

[0 0 9 1] 
<210> 25 
<211> 3306 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (64).. (2820) 

<400> 25 

gatcaaccta agccaggaga atccggcggg cggtttctac ttctacagga gctgaacccc 60 
acc gtg aat gaa ctt etc cgt gac gat ate cgt tat etc ggc egg ate 108 

Val Asn Glu Leu Leu Arg Asp Asp lie Arg Tyr Leu Gly Arg lie 
1 5 10 15 
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ctg ggc gag gtg ate tec gag eag gag ggc eae cat gtc ttc gaa ctg 156 
Leu Gly Glu Val He Ser GIu Gin Glu Gly His His Val Phe Glu Leu 

20 25 30 

gtt gaa cgc gcc cgc egg acc tec ttc gac ate gee aag gga cgc gcg 204 
Val Glu Arg Ala Arg Arg Thr Ser Phe Asp He Ala Lys Gly Arg Ala 

35 ^ - 40 - ~ -45 

gag atg gac agt ctg gtg gag gtg ttc get ggc ate gac ccg gag gac 252 
Glu Met Asp Ser Leu Val Glu Val Phe Ala Gly He Asp Pro Glu Asp 

50 55 60 

gcc acg cec gtg gcc cga gcc ttc acc cat ttc gcc ctg ttg gcc aac 300 
Ala Thr Pro Val Ala Arg Ala Phe Thr His Phe Ala Leu Leu Ala Asn 

65 70 75 

etc gcg gag gat ttg cat gac gea gcc eag egg gaa cag gcc ctg aac 348 
Leu Ala Glu Asp Leu His Asp Ala Ala Gin Arg Glu Gin Ala Leu Asn 
80 85 90 95 

teg ggt gag cec gcg ecg gac age acc etc gag gee acc tgg gtg aaa 396 
Ser Gly Glu Pro Ala Pro Asp Ser Thr Leu Glu Ala Thr Trp Val Lys 

100 105 110 

ctg gat gat gcc ggg gtg ggc age ggt gag gtc gee gcg gtg ate cgc 444 
Leu Asp Asp Ala Gly Val Gly Ser Gly Glu Val Ala Ala Val He Arg 

115 120 125 

aat gcg etc gtc gee ccg gtg etc acc gcg eae ccg acg gaa ace cga 492 
Asn Ala Leu Val Ala Pro Val Leu Thr Ala His Pro Thr Glu Thr Arg 

130 135 140 

egt cgt acc gtg ttc gac gcg. eag aag. eae ate acc gcc ctg atg gag 540 
Arg Arg Thr Val Phe Asp Ala Gin Lys His He Thr Ala Leu Met Glu 

145 150 155 

gaa cgc eac etc etc ctg gcg ctg ece acg cat gcc egg ace cag tee 588 
Glu Arg His Leu Leu Leu Ala Leu Pr Thr His Ala Arg Thr Gin Ser 
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160 165 170 175 

aag ctg gat gac ate gag cgc aac ate egg ega egg ate acg ate ctg 
Lys Leu Asp Asp He Glu Arg Asn He Arg Arg Arg He Thr He Leu 

180 185 190 

tgg cag aeg gee ete ate egt gtg gee egt eee ege ate gag gat gag 
Tfp Gln TKr-ATa Leu He Arg Val Ala Arg Pro Arg He Glu Asp Glu 

195 200 205 

gte gag gtt gga etg ege tae tac aag etc age etg ttg gcc gag ate 
Val Glu Val Gly Leu Arg Tyr Tyr -Lys Leu Ser Leu Leu Ala Glu He 

210 215 220 

eee ege ate aat eat gat gtg ace gtg gaa etg gee egg egt ttc gge 
Pro Arg He Asn His Asp Val Thr Val Glu Leu Ala Arg Arg Phe Gly 

225 230 235 

ggg gat ate eee aee aeg geg atg gte agg eeg gga tee tgg ate gge 
Gly Asp He Pro Thr Thr Ala Met Val Arg Pro Gly Ser Trp He Gly 
240 245 250 255 

ggg gae cat gat gge aac cec tte gte ace geg gag act gte aee tae 
Gly Asp His Asp Gly Asn Pro Phe Val Thr Ala Glu Thr Val Thr Tyr 

260 265 270 

gee aee cat egg gee geg gag aee gtg ete aag tae tae gte aag caa 
Ala Thr His Arg Ala Ala Glu Thr Val Leu Lys Tyr Tyr Val Lys Gin 

275 280 285 

ctg eac gee ctg gaa eae gaa ete agt etc tec gac egg atg aac gte 
Leu His Ala Leu Glu His Glu Leu Ser Leu Ser Asp Arg Met Asn Val 

290. . 295 300 

ate age gat gag ctg egt gtg ctt gee gat gee gge cag aat gac atg 
He Ser Asp Glu Leu Arg Val Leu Ala Asp Ala Gly Gin Asn Asp Met 

305 310 315 

cec age egg gtt gat gaa cec tae egg egg gcc ate eac gge atg egt 



636 



684 



732 



780 



828 



876 



924 



972 



1020 



1068 
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Pro Ser Arg Val Asp Glu Pro Tyr Arg Arg Ala lie His Gly Met Arg 
320 325 330 335 

ggc egg atg ctg gcc acc acg gcc gcc ctg ate ggt gag gag gcg gte 1116 
Gly Arg Net Leu Ala Thr Thr Ala Ala Leu lie Gly Glu Glu Ala Val 
340 345 350 

— gag-ggc-aec— tgg— t-te-aag-aeG~t-tc-aGg-Gcc— tat-ace-gat ace-eac gag 1164 
Glu Gly Thr Trp Phe Lys Thr Phe Thr Pro Tyr Thr Asp Thr His Glu 

355 360 365 

tie aaa cgc gac etc gat ate gtg gat ggt tec ctg aga atg tee egg 1212 
Phe Lys Arg Asp Leu Asp He Val Asp Gly Ser Leu Arg Met Ser Arg 

370 375 380 

gat gac ate ate gcc gat gac cgt ctg gcc atg ctg cgc teg gcc ctg 1260 
Asp Asp He He Ala Asp Asp Arg Leu Ala Met Leu Arg Ser Ala Leu 

385 390 395 

gae age tte ggg tte aae cte tac tec etg gat ctg cge eag aat tec 1308 
Asp Ser Phe Gly Phe Asn Leu Tyr Ser Leu Asp Leu Arg Gin Asn Ser 
400 405 410 415 

gac ggt tte gag gat gtc etc ace gaa ttg tte gee ace gcc eag acc 1356 
Asp Gly Phe Glu Asp Val Leu Thr Glu Leu Phe Ala Thr Ala Gin Thr 

420 - 425 - - - . 430 

gag aag aae tac cgc ggg ttg acg gag gcg gag aag ctg gac ctg ctg 1404 
Gla Lys Asn Tyr Arg Gly Lea Thr Glu Ala Glu Lys- Lea Asp Lea Leu 

435 440 445 . 

ate cgc gaa ctg age aca ccc cgc ccg etc ate ccg cac ggg gac ccg 1452 
He Arg Gla Lea Ser Thr Pro Arg Pro Lea He Pro His Gly Asp Pro 

450 455 460 

gae tae tee gag gee aee aae egt gaa etg ggg att ttt teg aag gcc 1500 
Asp Tyr Ser Glu Ala Thr Asn Arg Glu Leu Gly lie Phe Ser Lys Ala 
465 470 475 
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gcg gag gcc gtg cgt aaa ttc ggt cct etc atg gtg ccg cac tgc ate 
Ala Glu Ala Val Arg Lys Phe Gly Pro Leu Met Val Pro His Cys lie 
480 485 490 495 

ate tec atg gcc tet tec gtc acg gac ate etc gaa ccg atg gtg ctg 
lie Ser Met Ala Ser Ser Val Thr Asp lie Leu Glu Pro Met Val Leu 

500 - 505 510 

etc aag gag ttc ggt ctg ate egg gcc aac ggg aag aac ccg acg ggc 
Leu Lys Glu Phe Gly Leu He Arg Ala Asn Gly Lys Asn Pro Thr Gly 

515 520 525 

age gtc gac gtg ate ccg ctg ttc gag acg ate gat gac etc cag cgt 
Ser Val Asp Val He Pro Leu Phe Glu Thr He Asp Asp Leu Gin Arg 

530 535 540 

ggc gcg ggc ate ctg gag gaa ttg tgg gac ate gac etc tac egc aat 
Gly Ala Gly He Leu Glu Glu Leu Trp Asp He Asp Leu Tyr Arg Asn 

545 550 555 

tac ett gag cag egg gac aac gtc cag gag gtc atg ctg ggg tat tee 
Tyr Leu Glu Gin Arg Asp Asn Val Gin Glu Val Met Leu Gly Tyr Ser 
560 565 570 575 

gac tec aac aag gac ggc ggg tac ttc gcc gcc aac tgg gcg ett tae 
Asp Ser Asn Lys Asp Gly Gly Tyr Phe Ala Ala Asn Trp Ala Leu Tyr 

580 585 590 

gac gcg gag tta egc ctg gtc gaa eta tgc egg ggc cgt aat gtc aag 
Asp Ala Glu Leu Arg Leu Val Glu Leu Cys Arg Gly Arg Asn Val Lys 

595 600 605 

etc cgt etc ttc cac ggt cgt ggt ggc acg gtg ggt cgt ggc ggt ggc 
Leu Arg Leu Phe His Gly Arg Gly Gly Thr Val Gly Arg Gly Gly Gly 

610 615 620 

cec tee tat gat gcg ate ctg gcc cag cee aag ggc gcg gtc egg ggt 
Pr Ser Tyr Asp Ala He Leu Ala Gin Pr Lys Gly Ala Val Arg Gly 



1548 



1596 



1644 



1692 



1740 



1788 



1836 



1884 



1932 



1980 
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625 630 635 

gcg gig egg gtg act gaa cag ggc gag ate ate tec gcg aag tac ggt 2028 

Ala Val Arg Val Thr Glu Gin Gly Glu He He Ser Ala Lys Tyr Gly 

640 645 .. ... -v. 650 655 

aac ccg gat acg gca cgc cgc aac ctt gag gcc ctg gtg tec gcg acg 2076 

Asn Pro Asp Thr Ala Arg Arg Asn Leu Glu Ala Leu Val Ser Ala Thr 

660 665 670 

ctg gag gca teg ctt ctg gat gat gtg gaa ctg ccc aat egg gaa cgc 2124 
* • * 

Leu Glu Ala Ser Leu Leu Asp Asp Val Glu Leu Pro Asn Arg Glu Arg 

675 680 685 

gcg eac cag ate atg ggg gag ate teg gag ttg age tte cgc agg tac 2172 
Ala His Gin He Met Gly Glu He Ser Glu Leu Ser Phe Arg Arg Tyr 

690 695 700 

tea tea ctg gtc cat gag gat ccc gga tte ate cag tac tte ace cag 2220 
Ser Ser Leu Val His Glu Asp Pro Gly Phe He Gin Tyr Phe Thr Gin 

705 710 715 

tec ace ccc ctg cag gag ate gga tec etc aac ate ggt tec cga ccc 2268 
Ser Thr Pro Leu Gin Glu He Gly Ser Leu Asn He Gly Ser Arg Pro 
720 725 730 735 

tec tea egt aaa cag ace aac acg gig gag gat ctg cgt gee ate ccg 2316 
Ser Ser Arg Lys Gin Thr Asn Thr Val Glu Asp Leu Arg Ala He Pro 

740 745 750 

tgg gtg etc age tgg tec cag tec egt gtc atg ctg ccg ggc tgg tte 2364 
Trp Val Leu Ser Trp Ser Gin Ser Arg Val Met Leu Pro Gly Trp Phe 

755 760 765 

est gtg ggt ace gca ctg egt gag tgg ate ggt gag ggg gag ggg get 2412 
Gly Val Gly Thr Ala Leu Arg Glu Trp He Gly Glu Gly Glu Gly Ala 

770 775 780 

gcg gag cgc ate gcg gag ctg cag gaa etc aac egg tge tgg ccg tte 2460 
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Ala Glu Arg He Ala Glu Leu Gin Glu Leu Asn Arg Cys Trp Pro Phe 

785 790 795 

ttc acc teg gtg ctg gac aac atg gcc cag gtg atg age aag gcg gaa 2508 
Phe Thr Ser Val Leu Asp Asn Met Ala Gin Val Met Ser Lys Ala Glu 
800 805 810 815 

-ctg-cgc-ctg-gcc-agg ttg-tac-gee-gat-ctG-atc-eeg gat cgc-gag gtg 2556 
Leu Arg Leu Ala Arg Leu Tyr Ala Asp Leu lie Pro Asp Arg Glu Val 

820 825 830 

gcg gac egg ate tat gag acc ate ti6 ggg gag tat ttc ctg acc aag 2604 
Ala Asp Arg He Tyr Glu Thr He Phe Gly Glu Tyr Phe Leu Thr Lys 

835 840 845 

gag atg ttc tgc acc ate acc ggt tec cag gac etg etc gat gac aac 2652 
Glu Met Phe Cys Thr He Thr Gly Ser Gin Asp Leu Leu Asp Asp Asn 

850 855 860 

ccg gcg ctg gcg ega teg gtg cgc agt egg ttc ccg tac ctg ctg ccg 2700 
Pro Ala Leu Ala Arg Ser Val Arg Ser Arg Phe Pro Tyr Leu Leu Pro 

865 870 875 

etc aat gte ate cag gtg gag atg atg cgc egg tac egg tee ggt gat 2748 
Leu Asn Val He Gin Val Glu Met Met Arg Arg Tyr Arg Ser Gly Asp 
880 885 890 895 

gag gge acg get gtc eca cgt aat ate cgc etg ace atg aat gga ttg 2796 
Glu Gly Thr Ala Val Pro Arg Asn He Arg Leu Thr Met Asn Gly Leu 

900 905 910 

tec acg gee ctg cgc aac teg ggt tagggegcea gacgccccgg gaacecgcae 2850 
Ser Thr Ala Leu Arg Asn Ser Gly 
915 

cctgtgtata etgtctaaag ttgceeggtg tcatcegggc gtgatggata gaeaacttaa 2910 
eggcaaagga ttetceccac atggcactga cgctteaaat cgtcctegtt ctcgccagcg 2970 
tgetcatgac ggtcttcgtc etgctgeaca agggtaaggg eggaggtctg teaagectet 3030 
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tcggtggtgg cgtccagtcc aacctctccg gttccacggt ggtggagaag aacctggacc 3090 
gcgtcaccat cctgaccgca gtcatctggt tgatctgcat tgtcgcgctc aacctcatcc 3150 
aggcgtactc ctagcacctg atctttcaag gcctgccctt cggggcaggc cttttttgca 3210 
ttctccaggt gatgtccatc acccaccggt tttaaactat tgaccgatag aaacacctgc 3270 
actaggttat ctgttatgca atagaaaata gtgcat 3306 

""[0 0 9 2]-- * — - ~x - 

<210> 26 
<211> 919 
<212> PRT 

<213> Corynebacterlum thermoaminogenes 
<400> 26 

Val Asn Gin Leu Leu Arg Asp Asp lie Arg Tyr Leu Gly Arg lie Leu 

15 10 15 

Gly Gltt Val lie Ser Glu Gin Glu Gly His His Val Phe Glu Leu Val 

20 25 30 

Glu Arg Ala Arg Arg Thr Ser Phe Asp lie Ala Lys Gly Arg Ala Glu 

35 40 45 

Met Asp Ser Leu Val Glu Val Phe Ala Gly He Asp Pro Glu Asp Ala 

50 55 60 

Thr Pro Val Ala Arg Ala Phe Thr His Phe Ala Leu Leu Ala Asn Leu . 

65 70 75 80 

Ala Glu Asp Leu His Asp Ala Ala Gin Arg Glu Gin Ala Leu Asn Ser 

85 90 95 

Gly Glu Pro Ala Pro Asp Ser Thr Leu Glu Ala Thr Trp Val Lys Leu 

100 105 110 

Asp Asp Ala Gly Val Gly Ser Gly Glu Val Ala Ala Val He Arg Asn 

115 120 125 

Ala Leu Val Ala Pro Val Leu Thr Ala His Pro Thr Glu Thr Arg Arg 
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130 135 140 

Arg Thr Val Phe Asp Ala Gin Lys His He Thr Ala L u Met Glu Glu 
145 150 155 160 

Arg His Leu Leu Leu Ala Leu Pro Thr His Ala Arg Thr Gin Ser Lys 

165 170 175 

Uu Asp Asp lie Glu Arg Asn lie Arg-Arg Arg lie Thr He Leu Trp 

180 185 190 

Gin Thr Ala Leu He Arg Val Ala Arg Pro Arg He Glu Asp Glu Val 

195 200 205 

Glu Val Gly Leu Arg Tyr Tyr Lys Leu Ser Leu Leu Ala Glu He Fro 

210 215 220 

Arg He Asn His Asp Val Thr Val Glu Leu Ala Arg Arg Phe Gly Gly 

225 230 235 - 240 

Asp He Pro Thr Thr Ala Met Val Arg Pro Gly Ser Trp He Gly Gly 

245 250 255 

Asp His Asp Gly Asn Pro Phe Val Thr Ala Glu Thr Val Thr Tyr Ala 

260 265 270 

Thr His Arg Ala Ala Glu Thr Val Leu Lys Tyr Tyr Val Lys Gin Leu 

275 280 285 

His Ala Leu Glu His Glu Leu Ser Leu Ser Asp Arg Met -Asn Val lie 

290 295 300 

Ser Asp Glu Leu Arg Val Leu Ala Asp Ala Gly Gin Asn Asp Met Pro 
305 310 315 320 

Ser Arg Val Asp Glu Pro Tyr Arg Arg Ala He His Gly Met Arg Gly 

325 330 335 

Arg Met Leu Ala Thr Thr Ala Ala Leu He Gly Glu Glu Ala Val Glu 

340 345 350 

Gly Thr Trp Phe Lys Thr Phe Thr Pro Tyr Thr Asp Thr His Glu Phe 
355 380 365 
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Lys Arg Asp Leu Asp He Val Asp Gly Set Leu Arg Met Ser Arg Asp 

370 375 380 
Asp He lie Ala Asp Asp Arg Leu Ala Met Leu Arg Ser Ala Leu Asp 
385 390 395 400 
Ser Phe Gly Phe Asn Leu Tyr Ser Leu Asp Leu Arg Gin Asn Ser Asp 
405 410 • - 415 



Gly Phe Glu Asp Val Leu Thr Glu Leu Phe Ala Thr Ala Gin Thr Glu 

420 425 430 

Lys Asn Tyr Arg Gly Leu Thr Glu Ala Glu Lys Leu Asp Leu Leu He 

435 440 445 

Arg Glu Leu Ser Thr Pro Arg Pro Leu He Pro His Gly Asp Pro Asp 

450 455 460 

Tyr Ser Glu Ala Thr Asn Arg Glu Leu Gly lie Phe Ser Lys Ala Ala 
465 470 475 480 

Glu Ala Val Arg Lys Phe Gly Pro Leu Met Val Pro flis Cys He He 

485 490 495 

Ser Met Ala Ser Ser Val Thr Asp He Leu Glu Pro Met Val Leu Leu 

500 505 510 

Lys Glu Phe Gly Leu He Arg Ala Asn Gly Lys Asn Pro Thr Gly Ser 

515 520 525 

Val Asp Val He Pro Leu Phe Glu Thr He Asp Asp Leu Gin Arg Gly 

530 535 540 

Ala Gly He Leu Glu Glu Leu Trp Asp He Asp Leu Tyr Arg Asn Tyr 
545 550 555 560 

Leu Glu Gin Arg Asp Asn Val Gin Glu Val Met Leu Gly Tyr Ser Asp 

565 570 575 

Ser Asn Lys Asp Gly Gly Tyr Phe Ala Ala Asn Trp Ala Leu Tyr Asp 

580 585 590 

Ala Glu Leu Arg Leu Val Glu Leu Cys Arg Gly Arg Asn Val Lys Leu 
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595 600 605 

Arg Leu Phe His Gly Arg Gly Gly Thr Val Gly Arg Gly Gly Gly Pr 

610 615 620 

Ser Tyr Asp Ala lie Leu Ala Gin Pro Lys Gly Ala Val Arg Gly Ala. 
625 630 635 640 

Val Arg Val Thr Glu Gin Gly Glu lie He Ser Ala Lys Tyr Gly Asn 

645 650 655 

Pro Asp Thr Ala Arg Arg Asn Leu Glu Ala Leu Val Ser Ala Thr Leu 

660 665 670 

Glu Ala Ser Leu Leu Asp Asp Val Glu Leu Pro Asn Arg Glu Arg Ala 

675 680 685 

His Gin lie Met Gly Glu He Ser Glu Leu Ser Phe Arg Arg Tyr Ser 

690 695 700 

Ser Leu Val His Glu Asp Pro Gly Phe He Gin Tyr Phe Thr Gin Ser 
705 710 715 720 

Thr Pro Leu Gin Glu lie Gly Ser Leu Asn He Gly Ser Arg Pro Ser 

725 730 735 

Ser Arg Lys Gin Thr Asn Thr Val Glu Asp Leu Arg Ala lie Pro Trp 

740 745 750 

Val Leu Ser Trp Ser Gin Ser Arg Val Met Leu Pro Gly Trp Phe Gly 

755 760 765 

Val Gly Thr Ala Leu Arg Glu Trp lie Gly Glu Gly Glu Gly Ala Ala 

770 775 . 780 

Glu Arg He Ala Glu Leu Gin Glu Leu Asn Arg Cys Trp Pro Phe Phe 
785 790 795 800 

Thr Ser Val Leu Asp Asn Met Ala Gin Val Met Ser Lys Ala Glu Leu 

805 810 815 

Arg Leu Ala Arg Leu Tyr Ala Asp Leu He Pro Asp Arg Glu Val Ala 
820 825 830 
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Asp Arg He Tyr Glu Thr He Phe Gly Glu Tyr Phe Leu Thr Lys Glu 

835 840 845 

Met Phe Cys Thr He Thr Gly Ser Gin Asp Leu Leu Asp Asp Asn Pro 

850 855 860 

Ala Leu Ala Arg Ser Val Arg Ser Arg Phe Pro Tyr Leu Leu Pro Leu 

865 870 - • 875 - 880 

Asn Val He Gin Val Glu Met Met Arg Arg Tyr Arg Ser Gly Asp Glu 

885 890 895 

Gly Thr Ala Val Pro Arg Asn He Arg Leu Thr Met Asn Gly Leu Ser 

900 905 910 

Thr Ala Leu Arg Asn Ser Gly 
915 

[0 0 9 3] 

<210> 27 
<211> 3907 
<212> DNA 

<213> Gorynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (686)., (3388) 
<400> 27 

attacttcag ctgactcagc aacattcgta ttaggtatgc aaacaacatt tggttcgtta 60 
aatccaagta gtatggttaa agtaacttgg ggtattgctc aagcacttat cgcctttgta 120 
ttattattag ctggtggcgg agatggaact aaagctctca acgcaattca gagtgccgct 180 
attattagtg cgtttccatt ctcctttgtc gtcatattaa tgatgatcag tttctacaaa 240 
gatgctaata aagaacgtaa attcttagga ttaacattaa cgcctaataa acacagatta 300 
gaagaatacg ttaaatatca acaagaggat tacgaatctg atattttaga aaaacgtgaa 360 
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tctagacgta atcgtgaaag agaagaataa ttgaatgaaa tatctactat aatggtgggt 420 
ttaaagctat caacaatttt gttgatagct atttttatgt ttcaaacata taaatattat 480 
ttacttgcga ttgataacca ttctcaatta ataaaaataa cttatagtac aaatgcgtta 540 
taataagttt tacttatact acctgattaa aaatgcgaaa tgaaaaatga cccctttata 600 
tacctataca gttgtgttcg aaaacatata ataatacaat ttaactaagg catataaata 660 
tatagaaatt caagggggat atcaa atg get tct aat ttt aaa gaa aca gcg 712 

Met Ala Ser Asn Phe Lys Glu Thr Ala 
1 5 

aag aaa caa ttt gat tta aat ggc caa tea tac acg tac tat gat tta 760 
Lys Lys Gin Phe Asp Leu Asn Gly Gin Ser Tyr Thr Tyr Tyr Asp Leu 
10 15 20 25 

aaa tea tta gaa gaa caa ggt tta act aaa att tea aag tta ect tat 808 
Lys Ser Leu Glu Glu Gin Gly Leu Thr Lys He Ser Lys Leu Pro Tyr 

30 35 40 

tea ate cgt gta tta eta gaa tea gtg tta cgt cag gaa gat gat ttt 856 
Ser lie Arg Val Leu Leu Glu Ser Val Leu Arg Gin Glu Asp Asp Phe 

45 50 55 

gta att act gat gat cac att aaa caa tta gca gaa ttt ggc aaa aaa 904 
Val lie Thr Asp Asp His He Lys Gin Leu Ala Glu Phe Gly Lys Lys 

60 65 70 

ggt aac gaa ggt gaa gta ect ttc aaa cca tct cga gtt att tta caa 952 
Gly Asn Glu Gly Glu Vail Pro Phe Lys Pro Ser Arg Val He Leu Gin 

75 .80 85 

gac ttc act ggt gta cca gca gta gtt gac tta gcg tct tta cgt aaa 1000 
Asp Phe Thr Gly Val Pro Ala Val Val Asp Leu Ala Ser Leu Arg Lys 
90 * 95 100 105 

gca atg aat gat gtt ggt ggg gat att aat aaa att aac ect gaa gta 1048 
Ala Met Asn Asp Val Gly Gly Asp H Asn Lys H Asn Pro Glu Val 
110 115 120 
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cca gtt gac tta stt att gzc cac tct gta caa gta gat agt tat get 1095 
Pro Val Asp Leu Val He Asp His S r Val Gin Val Asp S r Tyr Ala 

125 130 135 

aat cca gat gca tta caa cgt aac atg aaa tta gaa ttt gaa cgt aac 3144 
Asn Pro Asp Ala Leu Gin Arg Asn Met Lys Leu Glu Phe Glu Arg Asn 

140 145 150 

tat gaa cgt tac caa ttc tta aac tgg gca aca aaa gca ttt gat aac 1192 
Tyr Glu Arg Tyr Gin Phe Leu Asn Trp Ala Thr Lys Ala Phe Asp Asn 

155 160 165 

tat aat gca gta cca cct get aca ggt att gtc cac caa gta aac tta 1240 
Tyr Asn Ala Val Pro Pro Ala Thr Gly He Val His Gin Val Asn Leu 
170 175 180 185 

gaa tac tta gcg aat gtt gta cat gtt cgt gac gtt gac gga gaa caa 1288 
Glu Tyr Leu Ala Asn Val Val His Val Arg Asp Val Asp Gly Glu Gin 

190 195 200 

act get ttc cca gat aca tta gtt ggt act gac tea cat act aca atg 1336 
Thr Ala Phe Pro Asp Thr Leu Val Gly Thr Asp Ser His Thr Thr Met 

205 210 215 

att aac ggt att ggt gta tta ggt tgg ggt gtc ggc ggt ate gaa get 1384 
He Asn Gly He Gly Val Leu Gly Trp Gly Val Gly Gly He Glu Ala 

220 225 230 

gaa gca ggt atg tta gga caa cca tea tac ttc cca att cca gaa gtt 1432 
Glu Ala Gly Met Leu Gly Gin Pro Ser Tyr Phe Pro He Pro Glu Val 

235 240 245 

SLtt ggt gtt aaa tta agt aat gaa tta cca caa ggt tea aca gca act 1480 
He Gly Val Lys Leu Ser Asn Glu Leu Pr Gin Gly Ser Thr Ala Thr 
250 255 260 265 

gac tta gca tta cgt gta act gaa gag tta cgt aaa cgt ggt gta gta 1528 
Asp Leu Ala Leu Arg Val Thr Glu Glu Leu Arg Lys Arg Gly Val Val 
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270 275 280 

ggt aaa ttc gtt gag ttc ttt ggt cct ggt gta aca aac tta cca tta 
Gly Lys Phe Val Glu Phe Phe Gly Pro Gly Val Thr Asn Leu Pro Leu 

285 290 295^ 

get gac cgt gca aca att gcg aac atg gcg cct gaa tat ggt gca act 
-Ala-Asp -Arg-Ala-Thr-I-le-A-la~Asn-M^ Ala-Pro Glu-Tyr Gly-Ala -Thr 
300 305 310 

tgt ggt ttc ttc cca gtt gat gaa gaa tea ctt aaa tae atg aaa tta 
Cys Gly Phe Phe Pro Val Asp Glu Glu Ser Leu Lys Tyr Met Lys Leu 

315 320 325 

act ggt cgt aaa gat gat cat att gca eta gta aaa gaa tat tta caa 
Thr Gly Arg Lys Asp Asp His He Ala Leu Val Lys Glu Tyr Leu Gin 
330 335 340 345 

caa aat aat atg ttc ttc caa gtt gaa aat gaa gat cct gaa tat act 
Gin Asn Asn Met Phe Phe Gin Val Glu Asn Glu Asp Pro Glu Tyr Thr 

350 355 360 

gaa gtg att gat tta gat tta tct aca gtt caa get tct tta tea ggt 
Glu Val He Asp Leu Asp Leu Ser Thr Val Gin Ala Ser Leu Ser Gly 

365 370 375 

cca aaa cgt cca caa gat tta ate ttc tta agt gac atg aaa act gaa 
Pro Lys Arg Pro Gin Asp Leu He Phe Leu Ser Asp Met Lys Thr Glu 

380" - - 385 390 

ttc gaa aaa tea gtt aca gca cca get ggt aac caa ggt cac ggt tta 
Phe Glu Lys Ser Val Thr Ala Pro Ala Gly Asn Gin Gly His Gly Leu 

395 400 405 

gat gaa agt gaa ttt gat aag aaa gca gaa ate aaa ttt aat gat ggt 
Asp Glu Ser Glu Phe Asp Lys Lys Ala Glu He Lys Phe Asn Asp Gly 
410 415 420 425 

aga act tea act atg aag act ggt gat gtt gcg att gca gcg att aca 



1576 



1624 



1672 



1720 



1768 



1816 



1864 



1912 



1960 



2008 
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Arg Thr Ser Thr Met Lys Thr Gly Asp Val Ala He Ala Ala He Thr 

430 435 440 

tea tgt aca aat aca tct aac cct tac gtt atg tta ggt gca ggt tta 2056 
Ser Cys Thr Asn Thr Ser Asn Pro Tyr Val Met Leu Gly Ala Gly Leu 

445 450 455 

gta get aaa aaa gca att gaa aaa ggc tta aaa gta cct gat tafgta 2104 
Val Ala Lys Lys Ala He Glu Lys Gly Leu Lys Val Pro Asp Tyr Val 

460 465 470 

aaa act tea tta gca eca ggt tea aaa gtt gtt act gga tat tta aga 2152 
Lys Thr Ser Leu Ala Pro Gly Ser Lys Val Val Thr Gly Tyr Leu Arg 

475 480 485 

gat tea ggt tta caa gaa tat ctt gat gac tta ggt ttc aac tta gtt 2200 
Asp Ser Gly Leo Gin Glu Tyr Leu Asp Asp Leu Gly Phe Asn Leu Val 
490 495 500 505 

ggt tat ggt tgt aea act tgt ate ggt aae tea ggt eca tta tta cet 2248 
Gly Tyr Gly Cys Thr Thr Cys He Gly Asn Ser Gly Pro Leu Leu Pro 

510 515 520 

gaa att gaa aaa gca gta get gac gaa gat tta tta gta act tct gta 2296 
Glu He Glu Lys Ala Val Ala Asp Glu Asp Leu Leu Val Thr Ser Val 

525 530 535 

ctt tct ggt aac cgt aac ttt gaa ggt cgt ate cat ccg tta gtt aaa 2344 
Leu Ser Gly Asn Arg Asn Phe Glu Gly Arg He His Pro Leu Val Lys 

540 545 550 

get aac tac tta get tea eca caa tta gtt gta get tat gca tta get 2392 
Ala Asn Tyr Leu Ala Ser Pro Gin Leu Val Val Ala Tyr Ala Leu Ala 

555 560 565 

gga aeg gtt gat ate gat tta eae aat gaa cct ate ggt aaa ggt aaa 2440 
Gly Thr Val Asp He Asp Leu His Asn Glu Pro He Gly Lys Gly Lys 
570 575 580 585 
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gat ggc gaa gat gta tac ctt aaa gat ate tgg cca agt ate aaa gaa 2488 
Asp Gly Glu Asp Val Tyr Leu Lys Asp lie Trp Pro Ser He Lys Glu 

590 595 600 

gtt gca gac act gtt gzt agt gtc gta acg cca gaa tta ttc tta gaa 2536 
Val Ala Asp Thr Val Asp Ser Val Val Thr Pro Glu Leu Phe Leu Glu 

605 610 615 

gaa tat gca aat gta tac gaa aat aat gaa atg tgg aat gaa ate gac 2584 
Glu Tyr Ala Asn Val Tyr Glu Asn Asn Glu Met Trp Asn Glu lie Asp 

620 625 630 

gtt act gac gca cca tta tat gat ttc gat cca aat tea act tat att 2632 
Val Thr Asp Ala Pro Leu Tyr Asp Phe Asp Pro Asn Ser Thr Tyr lie 

635 640 645 

caa aat cca tea ttc ttc-caa ggt tta tet aaa gaa cca gga act att 2680 
Gin Asn Pro Ser Phe Phe Gin Gly Leu Ser Lys Glu Pro Gly Thr lie 
650 655 660 665 

gaa cca tta aaa gat tta cgt att atg ggt aaa ttt ggt gat tea gtt 2728 
Glu Pro Leu Lys Asp Leu Arg He Met Gly Lys Phe Gly Asp Ser Val 

670 675 680 

aca act gac cac att tet cca gca ggt gcg ate ggt aaa gat aca cca 2776 
Thr Thr Asp His He Ser Pro Ala Gly Ala He Gly Lys Asp Thr Pro 

685 690 695 

gca ggt aaa tat tta tta gac cat gat gtt cca att aga gaa ttt aac 2824 
Ala Gly Lys Tyr Leu Leu Asp His Asp Val Pro He Arg Glu Phe Asn 

700 705 710 

jtct tat ggt tea aga cgt ggt aac cat gaa gta atg gta cgt ggt act 2872 
Ser Tyr Gly Ser Arg Arg Gly Asn His Glu Val Met Val Arg Gly Thr 

715 720 725 

ttc get aat ate cgt att aaa aac caa tta gca cca ggc act gaa ggt 2920 
Phe Ala Asn He Arg He Lys Asn Gin Leu Ala Pro Gly Thr Glu Gly 
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730 735 740 745 

gga ttt aca aca tat tgg cct aca gaa gaa ate atg cct ate tat gat 2968 

Gly Phe Thr Thr Tyr Trp Pro Thr Glu Glu He Met Pro He Tyr Asp 

750 755 760 

gca get atg aga tae aaa gaa aat ggt act ggt tta get gtt tta get 3016 
Ala Ala Met Arg Tyr Lys Glu Asn Gly Thr Gly Lea Ala Val Leu Ala 

765 770 775 

ggt aat gat tae ggt atg ggt tea tct cgt gac tgg gea get aaa ggt 3064 
Giy Asn Asp Tyr Gly Met Gly Ser Ser Arg Asp Trp Ala Ala Lys Gly 

780 785 790 

act aac tta tta ggt gtt aaa act gtt att gca caa agt tat gaa cgt 3112 
Thr Asn Leu Leu Gly Val Lys Thr Val lie Ala Gin Ser Tyr Glu Arg 

795 800 805 

ate eat cgt tea aac tta gta atg atg ggt gta tta cea tta caa ttt 3160 
He His Arg Ser Asn Leu Val Met Met Gly Val Leu Pro Leu Gin Phe 
810 815 820 825 

aaa caa ggt gag tea get gat tct eta ggt tta gaa ggt aaa gaa gaa 3208 
Lys Gin Gly Glu Ser Ala Asp Ser Leu Gly Leu Glu Gly Lys Glu Glu 

830 835 840 

att tct gta gat ate gat gaa aat gtt aaa eca cat gat tta gta act 3256 
He Ser Val Asp He Asp Glu Asn Val Lys Pro His Asp Leu Val Thr 

845 850 855 

gtt cat get aaa aaa gaa aac gga gaa gtt gtt gat ttt gaa gca atg 3304 
Val His Ala Lys Lys Glu Asn Gly Glu Val Val Asp Phe Glu Ala Met 

860 865 870 

gtt cgt ttc gat tea tta gta gaa tta gat tat tat cgt cat ggt ggt 3352 
Val Arg Phe Asp Ser Leu Val Glu Leu Asp Tyr Tyr Arg His Gly Gly 

875 880 885 

ate tta caa atg gta tta aga aac aaa tta get caa taatcacaat 3398 
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lie Leu Gin Met Val Leu Arg Asn Lys Leu Ala Gin 
890 895 900 

gtgacttttg acagtgctaa cgtttaggtt agcactgttt ttttatgcta aactatatat 3458 

gtaatgttaa tagttaagga aggattggac ttaaatgatt tatagtttga ctgaaattga 3518 

accaagatat caagagacag ataaaatggg cgtgatttat catggcaatt atgcaacatg 3578 

gtttgaagta-gcgcgtacag-at-tacattag aaaactagga-t-ttagttatg ctgatatgga 3638 

aaagcaaggg atcatttctc cagttacaga cttaaatatc aaatataaaa aatcaatttt 3698 

ttatcctgaa aaagtaacca ttaaaacatg ggtggaaaaa tattcaagat tacgttctgt 3758 
• • • 

gtatagatat gaaattttta atgaacaggg agaacttgca actacaggtt atactgagtt 3818 
aatttgtatg aaagctgata cctttagacc aattagatta gatcgttatt tctcagattg 3878 
gcatgaaacc tatagtaaag ttgaagctt 3907 

[0 0 9 4] 
<210> 28 
<211> 901 
<212> PRT 

<213> Gorynebacterium thermoaminogenes 
<400> 28 

Met Ala Ser Asn Phe Lys Glu Thr Ala Lys Lys Gin Phe Asp Leu Asn 

15 10 15 

Gly Gin Ser Tyr Thr Tyr Tyr Asp Leu Lys Ser Leu Glu Glu Gin Gly 

20 25 30 

Leu Thr Lys He Ser Lys Leu Pro Tyr Ser He Arg Val Leu Leu Glu 

35 40 45 

Ser Val Leu Arg Gin Glu Asp Asp Phe Val He Thr Asp Asp His He 

50 55 60 

Lys Gin Leu Ala Glu Phe Gly Lys Lys Gly Asn Glu Gly Glu Val Pr 

65 70 75 80 

Phe Lys Pr Ser Arg Val He Leu Gin Asp Phe Thr Gly Val Pr Ala 
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85 90 95 

Val Val Asp Leu Ala Ser Leu Arg Lys Ala Met Asn Asp Val Gly Gly 

100 105 110 

Asp He Asn Lys lie Asn Pro GIu Val Pro Val Asp Leu Val lie Asp 
115 120 125 

— His-Ser~Val-Gln-Val--Asp--Ser^T-yr-Ala_Asn~Rr.o_Asp-AlaXeuX^^ -Arg 
130 135 140 

Asn Met Lys Leu Glu Phe Glu Arg Asn Tyr Glu Arg Tyr Gin Phe Leu 
145 150 155 160 

Asn Trp Ala Thr Lys Ala Phe Asp Asn Tyr Asn Ala Val Pro Pro Ala 

165 170 175 

Thr Gly He Val His Gin Val Asn Leu Glu Tyr Leu Ala Asn Val Val 

180 185 190 

His Val Arg Asp Val Asp Gly Glu Gin Thr Ala Phe Pro Asp Thr Leu 

195 200 205 

Val Gly Thr Asp Ser His Thr Thr Met He Asn Gly He Gly Val Leu 

210 215 220 

Gly Trp Gly Val Gly Gly He Glu Ala Glu Ala Gly Met Leu Gly Gin 
225 230 235 240 

Pro Ser Tyr Phe Pro lie Pro Glu Val Ile-Gly Val Lys_Leu Ser Asn 

245 250 255 

Glu Leu Pro Gin Gly Ser Thr Ala Thr Asp Leu Ala Leu Arg Val Thr 

260 265 270 

Glu Glu Leu Arg Lys Arg Gly Val Val Gly Lys Phe Val Glu Phe Phe 

275 280 285 

Gly Pr Gly Val Thr Asn Leu Pr Leu Ala Asp Arg Ala Thr He Ala 

290 295 300 

Asn Met Ala Pro Glu Tyr Gly Ala Thr Cys Gly Phe Phe Pro Val Asp 
305 310 315 320 
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Glu Glu Ser Leu Lys Tyr Met Lys Leu Thr Gly Arg Lys Asp Asp His 

325 330 335 

He Ala Leu Val Lys Glu Tyr Leu Gin Gin Asn Asn Met Phe Phe Gin 

340 345 350^ 

Val Glu Asn Glu Asp Pro Glu Tyr Thr Glu Val He Asp Leu Asp Leu 

- -355-- - —-.^-360 - 365 

Ser Thr Val Gin Ala Ser Leu Ser Gly Pro Lys Arg Pro Gin Asp Leu 

370 375 380 

He Phe Leu Ser Asp Met Lys Thr Glu Phe Glu Lys Ser Val Thr Ala 
385 390 395 400 

Pro Ala Gly Asn Gin Gly His Gly Leu Asp Glu Ser Glu Phe Asp Lys 

405 410 415 

Lys Ala Glu He Lys Phe Asn Asp Gly Arg Thr Ser Thr Met Lys Thr 

420 425 430 

Gly Asp Val Ala He Ala Ala He Thr Ser Cys Thr Asn Thr Ser Asn 

435 440 445 

Pro Tyr Val Met Leu Gly Ala Gly Leu Val Ala Lys Lys Ala He Glu 

450 455 460 

Lys Gly Leu Lys Val Pro Asp Tyr Val Lys Thr Ser Leu Ala Pro Gly 
465 470 475 480 

Ser Lys Val Val Thr Gly Tyr Leu Arg Asp Ser Gly Leu Gin Glu Tyr 

485 490 495 

Leu Asp Asp Leu Gly Phe Asn Leu Val Gly Tyr Gly. Cys Thr Thr Cys 

500 505 510 

lie Gly Asn Ser Gly Pro Leu Leu Pro Glu He Glu Lys Ala Val Ala 

515 520 525 

Asp Glu Asp Leu Leu Val Thr Ser Val Leu Ser Gly Asn Arg Asn Phe 

530 535 540 

Glu Gly Arg He His Pro Leu Val Lys Ala Asn Tyr Leu Ala Ser Pr 
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545 550 555 560 

Gin Leu Val Val Ala Tyr Ala Leu Ala Gly Thr Val Asp He Asp Leu 

565 570 575 

His Asn GIu Pro Tie Gly Lys Gly Lys Asp Gly Glu Asp Val Tyr Leu 

580 585 590 

Lys Asp He Trp Pro Ser lie Lys Glu Val Ala Asp Thr Val Asp Ser 

595 600 605 

Val Val Thr Pro Glu Leu Phe Leu Glu Glu Tyr Ala Asn Val Tyr Glu 

610 615 620 

Asn Asn Glu Met Trp Asn Glu He Asp Val Thr Asp Ala Pro Leu Tyr 
625 630 635 640 

Asp Phe Asp Pro Asn Ser Thr Tyr He Gin Asn Pro Ser Phe Phe Gin 

645 650 655 

Gly Leu Ser Lys Glu Pro Gly Thr He Glu Pro Leu Lys Asp Leu Arg 

660 665 670 

He Met Gly Lys Phe Gly Asp Ser Val Thr Thr Asp His lie Ser Pro 

675 680 685 

Ala Gly Ala He Gly Lys Asp Thr Pro Ala Gly Lys Tyr Leu Leu Asp 

690 695 700 

His Asp Val Pro He Arg Glu Phe Asn Ser Tyr Gly Ser Arg Arg Gly 
705 710 715 720 

Asn His Glu Val Met Val Arg Gly Thr Phe Ala Asn He Arg He Lys 

. 725 730 735 

Asn Gin Leu Ala Pro Gly Thr Glu Gly Gly Phe Thr Thr Tyr Trp Pro 

740 745 750 

Thr Glu Glu He Met Pro He Tyr Asp Ala Ala Met Arg Tyr Lys Glu 

755 760 765 

Asn Gly Thr Gly Leu Ala Val Leu Ala Gly Asn Asp Tyr Gly Met Gly 
770 775 780 
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Ser Ser Arg Asp Trp Ala Ala Lys Gly Thr Asn Leu Leu Gly Vai Lys 
785 790 795 800 

Thr Val He Ala Gin Ser Tyr Glu Arg He His Arg Ser Asn Leu Val 

805 810 815 
Met Met Gly Val Leu Pro Leu Gin Phe Lys Gin Gly Glu Ser Ala Asp 
820 82€ 830^ — 



Ser Leu Gly Leu Glu Gly Lys Glu Glu He Ser Val Asp He Asp Glu 

835 840 845 

Asn Val Lys Pro His Asp Leu Val Thr Val His Ala Lys Lys Glu ASu,;! .) 

850 855 860 

Gly Glu Val Val Asp Phe Glu Ala Met Val Arg Phe Asp Ser Leu Val 
865 870 875 880 

Glu Leu Asp Tyr Tyr Arg His Gly Gly He Leu Gin Met Val Leu Arg 

885 890 895 

Asn Lys Leu Ala Gin 
900 

[0 0 9 5] 

<210> 29 
<211> 3006 
<212> DNA 

<213> Corynebacteriua thermoaoinogenes 



<220> 
<221> CDS 

<222> (328) (2514) 
<400> 29 

gtcgacgacg aaccccccac cgccgaacca gccgccgatc tggtgtggga gacacccggg 60 
ttctcctccc tgggtgaaca ggtgccacaa ccccgtccca acaggcacac ctaccactgg 120 
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ztcgccgggg agagcagcat ggtcacacgc ctgcggcgtg ccctggtgaa ggatcacggc 180 
ctggacagat cgcaggtggc attcatgggt tattggaggc agggagtggc catgaggggt 240 
tgatatcgct tccctgaggg tccgcaggcg tgcctcaccc tgtattcttg atagttgaac 300 
aaaagagccc acataacaag gagactc atg get aag ate ate tgg ace egc aec 354 

Met Ala Lys He lie Trp Thr Arg Thr 
• - - - — - - 1 - 5 

gac gaa gca ccg ctg etc gcg acc tac teg ctg aag ccg gtc gtc gag 402 
Asp Glu Ala Pro Leu Leu Ala Thr Tyr Ser Leu Lys Pro Val Val Glu 
10 15 20 25 

get ttc gee gcc acc gcg ggc ate gag gtg gag acc egc gat ate tet 450 
Ala Phe Ala Ala Thr Ala Gly He Glu Val Glu Thr Arg Asp lie Ser 

30 35 40 

etc gcc ggt egc ate etc gca cag ttc gcg gac cag etc ccc gag gag 498 
Leu Ala Gly Arg He Leu Ala Gin Phe Ala Asp Gin Leu Pro Glu Glu 

45 50 55 

cag aag gtc tec gac gcc etc gcc gag etc ggc gaa ctg get aag acc 546 
Gin Lys Val Ser Asp Ala Leu Ala Glu Leu Gly Glu Leu Ala Lys Thr 

60 65 70 

ccc gaa gcc aac ate ate aag ctt ccc aac ate tec gca tec gta ccg 594 
Pro Glu Ala Asn He He Lys Leu Pro Asn lie Ser Ala Ser Val Pro 

75 80 85 

cag etc aag get gcc gta aag gaa ctg cag gaa cag ggc tac gac ctg 642 
Gin Leu Lys Ala Ala Val Lys Glu Leu Gin Glu Gin. Gly Tyr. Asp Leu 
90 95 100 105 

ccc gag tac gag gat gcc aag gac egc tac gcc get gtc ate ggc tec 690 
Pro Glu Tyr Glu Asp Ala Lys Asp Arg Tyr Ala Ala Val He Gly Ser 

110 115 120 

aac gtc aac ccg gtc ctg egc gag ggc aac tec gac egc egc gca ccg 738 
Asn Val Asn Pr Val Leu Arg Glu Gly Asn Ser Asp Arg Arg Ala Pr 
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125 130 135 

gtg gcc gts aag aac ttc gtg aag aag ttc ccc cac cgc atg ggc gag 
Val Ala Val Lys Asn Phe Val Lys Lys Phe Pro His Arg Met Gly Glu 

140 145 150 

tgg tec gcc gac tec aag ace aac gtt gee ace atg ggt gee gac gae 
Trp Ser Ala Asp Ser Lys Thr Asn Val Ala Thr Met Gly Ala Asp Asp 

155 160 165 

ttc cgc age aat gag aag tec gtg ate atg gac gag gcc gac ace gtg 
Phe Arg Ser Asn Glu Lys Ser Val lie Met Asp Glu Ala Asp Thr Vai 
170 175 180 185 

gtg ate aag cat gtc gcc gcc gae ggc ace gag aec gtg etc aag gac 
Val He Lys His Val Ala Ala Asp Gly Thr Glu Thr Val Leu Lys Asp 

_ 190 - 195 200 

age etc ccc etg etc aag ggt gag gtc ate gac ggc ace ttc ate tec 
Ser Leu Pro Leu Leu Lys Gly Glu Val lie Asp Gly Thr Phe He Ser 

205 210 215 

gcc aag gca etg gae gee ttc etg etc gae cag gtc aaa cgc gcc aag 
Ala Lys Ala Leu Asp Ala Phe Leu Leu Asp Gin Val Lys Arg Ala Lys 

220 225 230 

gag gag ggc ate etc ttc tec gcc cac atg aag gcc ace atg atg aag 
Glu Glu Gly He Leu Phe Ser Ala His Met Lys Ala Thr Met Met Lys 

235 240 245 

gtc tec gac eeg ate ate ttc ggc cac ate gtc cgc gcc tac ttc gcc 
Val Ser Asp Pro lie He Phe Gly His He Val Arg Ala Tyr Phe Ala 
250 255 260 265 

gat gtc tac gca cag tac ggt gag cag etg etc gee gee ggc etc aac 
Asp Val Tyr Ala Gin Tyr Gly Glu Gin Leu Leu Ala Ala Gly Leu Asn 

270 275 280 

ggt gag aac ggt etc gee gee ate tac gcc ggc etg gac aag etg gae 



786 



834 



882 



930 



978 



1026 



1074 



1122 



1170 



1218 



12 6 ffia# 2000-3093613 



11-31114 

Gly Glu Asn Gly Leu Ala Ala lie Tyr Ala Gly Leu Asp Lys Leu Asp 

285 290 295 

aac ggt gcc gag ate aag gca gcc ttc gac aag ggc ctg gaa gag ggc 1266 
Asn Gly Ala Glu lie Lys Ala Ala Phe Asp Lys Gly Leu Glu Glu Gly 

300 305 310 

cec-gac ctg gcc atg gtg aac tec gcc aag ggc -ate ace aac ctg cat 1314 
Pro Asp Leu Ala Met Val Asn Ser Ala Lys Gly He Thr Asn Leu flis 

315 320 325 

gtg ccc tec gat gtc ate ate gac gcc tee atg cec gcc atg ate cgc IXl 
Val Pro Ser Asp Val He He Asp Ala Ser Met Pro Ala Met lie Arg 
330 335 340 345 

ace tec ggc aag atg tgg aac aag gac gac cag acc cag gat gcc ctg 1410 
Thr Ser Gly Lys Met Trp Asn Lys Asp Asp Gin Thr Gin Asp Ala Leu 

350 355 360 

get gtc ate ccg gac tec tec tac gcc ggt gtc tac cag acc gtc ate 1458 
Ala Val He Pro Asp Ser Ser Tyr Ala Gly Val Tyr Gin Thr Val He 

365 370 375 

gag gac tgc cgc aag aat ggc gcc ttc gat ccg acc acc atg ggc acc 1506 
Glu Asp Cys Arg Lys Asn Gly Ala Phe Asp Pro Thr Thr Met Gly Thr 

380 385 390 

gtc ccc aac gtc ggt ctg atg gca cag aag gcc gag gag tac ggc tec 1554 
Val Pro Asn Val Gly Leu Met Ala Gin Lys Ala Glu Glu Tyr Gly Ser 

395 400 405 

cac gac aag acc ttc cgt ate gag gcc gac ggc aag gta cag gtc gtc 1602 
His Asp Lys Thr Phe Arg He Glu Ala Asp Gly Lys Val Gin Val Val 
410 415 420 425 

gee tec aac ggt gat gtc etc ate gag cac gac gtg gag aag ggc gac 1650 
Ala Ser Asn Gly Asp Val Leu He Glu His Asp Val Glu Lys Gly Asp 
430 435 440 
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ate tgg cgc gcc tgc cag acc aag gac gcc ccg ate cag gac tgg gtc 1698 
lie Trp Arg Ala Cys Gin Thr Lys Asp Ala Pro He Gin Asp Trp Val 

445 450 455 

aag ctg get gtc aac cgc gca cgt etc tee ggc atg ecc get gtg ttc 1746 
Lys Leu Ala Val Asn Arg Ala Arg Leu Ser Gly Met Pro Ala Val Phe 

460 465 470 

tgg etg gat cec gee cge gca cae gac cgc aac ctg acc aca ctg gtg 1794 
Trp Leu Asp Pro Ala Arg Ala His Asp Arg Asn Leu Thr Thr Leu Val 

475 480 485 

gag aag tac ctg gca gac cac gac acc gag ggc ctg gac ate cag ate 1842 
Glu Lys Tyr Leu Ala Asp His Asp Thr Glu Gly Leu Asp He Gin He 
490 495 500 505 

etc tec ccc gtc gag gcc acc cag cac gcc ate gac cgc ate cgc cgc 1890 
Leu Ser Pro Val Glu Ala Thr Gin His Ala He Asp Arg lie Arg Arg 

510 515 520 

ggc gag gac acc ate tec gtc ace ggt aac gtc etg cgt gac tac aac 1938 
Gly Glu Asp Thr He Ser Val Thr Gly Asn Val Leu Arg Asp Tyr Asn 

525 530 535 

ace gac etc ttc ccg ate etc gag ctg ggc ace tec gcc aag atg etc 1986 
Thr Asp Leu Phe Pro He Leu Glu Leu Gly Thr Ser Ala Lys Met Leu 

540 545 550 

tec gtc gtg cca etg atg gcc ggc ggt gga etc ttc gag acc ggt gcc 2034 
Ser Val Val Pro Leu Met Ala Gly Gly Gly Leu Phe Glu Thr Gly Ala 

555 560 565 

ggt ggc tec gee ccg aag cac gtc cag cag gtc ate gag gaa aac cac 2082 
Gly Gly Ser Ala Pro Lys His Val Gin Gin Vai He Glu Glu Asn His 
570 575 580 585 

ctg cgc tgg gat tee etc ggt gag ttc ctg gee etg gee gag tec ttc 2130 
L u Arg Trp Asp Ser Leu Gly Glu Phe Leu Ala Leu Ala Glu Ser Phe 
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590 595 600 

C0C cac gag etc aac acc cgc aac aac acc aag gcc ggt gtc etc gcc 2178 
Arg His Glu Leu Asn Thr Arg Asn Asn Thr Lys Ala Gly Val Leu Ala 

605 610 615 

gat gcc ctg gac cgt gcg acc gag aag etc etc aac gag gag aag tec 2226 
-Asp-^^-Leu-Asp-Arg-^Ala— T4ir— Glu- Lys-Leu-Leu Asn-Glu-Glu-Lys-Ser . _ 

620 625 630 

ccg tec cge aag gtc gge gag ate gae aac cgt ggt tec cac ttc tgg 2274 
Pro Ser Arg Lys Yai Gly Glu He Asp Asn Arg Gly Ser His Phe Trp 

635 640 645 

ctg gcc acc tac tgg gee gat gaa ctg gcc aac eag acc gag gac gee 2322 
Leu Ala Thr Tyr Trp Ala Asp Glu Leu Ala Asn Gin Thr Glu Asp Ala 

_650— 655 . - - 660 665 

gag ctg get gag ace ttc gcc ect gtc gee gag gcc ctg aac aac eag 2370 
Glu Leu Ala Glu Thr Phe Ala Pro Val Ala Glu Ala Leu Asn Asn Gin 

670 675 680 

get gee gac ate gae gca gca etc ate ggt gag eag ggc aag ect gtc 2418 
Ala Ala Asp He Asp Ala Ala Leo He Gly Glu Gin Gly Lys Pro Val 

685 690 695 

gae ctg ggt ggc tac tac gca ecc tee gat gag aag acc tec gcg ate 2466 
Asp Leu Gly Gly Tyr Tyr Ala Pro Ser Asp Glu Lys Thr Ser Ala He 

- 700 705 - 710 

atg cge ccg gtg gcc gca ttc aac gag ate ate gae tec ctg aag aag 2514 
Met Arg Pro Val Ala Ala Phe Asn Glu He He Asp Ser Leu Lys Lys . 

715 720 725 

taaeeecttc tceggagecg acagcegacg gccacgctcc cecgeccaeg ggggategtg 2574 
gccgtcggcc gtttctggca ctggagtgaa cacttcggtg ataatggtga gatgaacage 2634 
ceecgtgtcc ccgecatcet gtcegecgtt tccgccgtgg gtctgatcgc tgcgctgggc 2694 
aeeeeegttg ecgtcgeaga caeca teaee gcggaeaccg accgggaaac ctgcgtggcc 2754 
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agccagaatg acaactccag cgtgatcagg ttctgggatg acctggaggc cgatgtccgt 2814 
gagcagcgcc tgaccgaact ggatgcacag gaccccggcc tcaagaacga catcgaggcc 2874 
ttcatcgccg aggacccggt agccccctcc gcagccgatc tccagagacg gctggatgca 2934 

aatgacgccg gtgagggcct ggccatgctg ctacctgaat cccgcaccga ccccgaggtg 2994 
gtggacctgc ag 3006 

-[0-0-9-6-] ~ 

<210> 30 
<211> 729 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 30 

Met Ala Lys He lie Trp Thr Arg Thr Asp Glu Ala Pro Leu Leu Ala 

15 10 15 

Thr Tyr Ser Leu Lys Pro Val Val Glu Ala Phe Ala Ala Thr Ala Gly 

20 25 30 

He Glu Val Glu Thr Arg Asp lie Ser Leu Ala Gly Arg He Leu Ala 

35 40 45 

Gin Phe Ala Asp Gin Leu Pro Glu Glu Gin Lys Val Ser Asp Ala Leu 

50 ' 55 60 

Ala Glu Leu Gly Glu Leu Ala Lys Thr Pro Glu Ala Asn He lie Lys 
65 70 75 80 

Leu Pro Asn He Ser Ala Ser Val. Pro Gin Leu Lys Ala Ala Val Lys 

85 90 95 

Glu Leu Gin Glu Gin Gly Tyr Asp Leu Pro Glu Tyr Glu Asp Ala Lys 

100 105 110 

Asp Arg Tyr Ala Ala Val He Gly Ser Asn Val Asn Pr Val Leu Arg 

115 120 125 

Glu Gly Asn Ser Asp Arg Arg Ala Pro Val Ala Val Lys Asn Phe Val 
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130 135 140 

Lys Lys Phe Pro His Arg Met Gly Glu Trp Ser Ala Asp Ser Lys Thr 
145 150 155 160 

Ash Val Ala Thr Met Gly Ala Asp Asp Phe Arg Ser Asn Glu.Lys Ser. 

165 170 175 

Val lie Met Asp Glu Ala Asp Thr Val Val He Lys His Val Ala Ala 

180 185 190 

Asp Gly Thr Glu Thr Val Leu Lys Asp Ser Leu Pro Leu Leu Lys Gly 

195 200 205 

Glu Val He Asp Gly Thr Phe He Ser Ala Lys Ala Leu Asp Ala Phe 

210 215 220 

Leu Leu Asp Gin Val Lys Arg Ala Lys Glu Glu Gly He Leu Phe Ser 
225 230 235 240 

Ala His Met Lys Ala Thr Met Met Lys Val Ser Asp Pro He He Phe 

245 250 255 

Gly His He Val Arg Ala Tyr Phe Ala Asp Val Tyr Ala Gin Tyr Gly 

260 265 270 

Glu Gin Leu Leu Ala Ala Gly Leu Asn Gly Glu Asn Gly Leu Ala Ala 

275 280 285 

He Tyr Ala Gly Leu Asp Lys Leu Asp Asn Gly Ala Glu He Lys Ala 

290 295 300 

Ala Phe Asp Lys Gly Leu Glu Glu Gly Pro Asp Leu Ala Met Val Asn 
305 310 315 320 

Ser Ala Lys Gly He Thr Asn Leu His Val Pro Ser Asp Val He He 

325 330 335 

Asp Ala Ser Met Pro Ala Met He Arg Thr Ser Gly Lys Met Trp Asn 

340 345 350 

Lys Asp Asp Gin Thr Gin Asp Ala Leu Ala Val He Pro Asp Ser Ser 
355 360 365 
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Tyr Ala Gly Val Tyr Gin Thr Val He Glu Asp Cys Arg Lys Asn Gly 

370 375 380 

Ala Phe Asp Pro Thr Thr Met Gly Thr Val Pro Asn Val Gly Leu Met 
385 390 395 . 400 

Ala Gin Lys Ala Glu Glu Tyr Gly Ser His Asp Lys Thr Phe Arg lie 

405 - 410 - 415 

Glu Ala Asp Gly Lys Val Gin Val Val Ala Ser Asn Gly Asp Val Leu 

420 425 430 

lie Glu hs'^k^:Mlim:^il:i^. Gly Asp lie Trp Arg Ala Cys Gin Thr 

435 440 445 

Lys Asp Ala Pro lie Gin Asp Trp Val Lys Leu Ala Val Asn Arg Ala 

450 455 460 

Arg Leu Ser Gly-Met Pro Ala Val Phe -Trp Leu Asp Pro Ala Arg Ala 
465 470 475 480 

His Asp Arg Asn Leu Thr Thr Leu Val Glu Lys Tyr Leu Ala Asp His 

485 490 495 

Asp Thr Glu Gly Leu Asp He Gin He Leu Ser Pro Val Glu Ala Thr 

500 505 510 

Gin His Ala He Asp Arg He Arg Arg Gly Glu Asp Thr lie Ser Val 

-515 520 525 - 

Thr Gly Asn Val Leu Arg Asp Tyr Asn Thr Asp Leu Phe Pro He Leu 

- "530- -535" - 540- " 

Glu Leu Gly Thr Ser Ala Lys Met Leu Ser Val Val Pro Leu Met Ala 
545 550 555 560 

Gly Gly Gly Leu Phe Glu Thr Gly Ala Gly Gly Ser Ala Pro Lys His 

565 570 575 

Val Gin Gin Val He Glu Glu Asn His Leu Arg Trp Asp Ser Leu Gly 

580 585 590 

Glu Phe Leu Ala Leu Ala Glu Ser Phe Arg His Glu Leu Asn Thr Arg 
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595 600 605 

Asn Asn Thr Lys Ala Gly Val Leu Ala Asp Ala Leu Asp Arg Ala Thr 

610 615 620 

Glu Lys Leu Leu Asn Glu Glu Lys Ser Pro Ser Arg Lys Val Gly GIu 

625 630 635 640 

He Asp Asn-Arg Gly Ser His Phe Trp Leu Ala Thr Tyr Trp Ala Asp 

645 650 655 

Glu Leu Ala Asn Gin Thr Glu Asp Ala Glu Leu Ala Glu Thr Phe Ala 
* * > * 

660 665 670 

Pro Val Ala Glu Ala Leu Asn Asn Gin Ala Ala Asp He Asp Ala Ala 

675 680 685 

Leu lie Gly Glu Gin Gly Lys Pro Val Asp Leu Gly Gly Tyr Tyr Ala 

690 695 700 

Pro Ser Asp Glu Lys Thr Ser Ala lie Met Arg Pro Val Ala Ala Phe 
705 710 715 720 

Asn Glu He He Asp Ser Leu Lys Lys 
725 

[0 0 9 7] 
<210> 31 
<211> 2322 
<212> DNA 

<213> Corynebacteriuffl thermoaainogenes 

<220> 
<221> CDS 

<222> (806).. (2212) 
<400> 31 

ggtaccccca cgtaccctag gccatcacag caatttttac atcggatatt ttaggtgtgc 60 
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tcataacgtc 


cttatgaatt 


tcgcagttat 


tagttattta aatagagaat 


caaactccga 


120 


cctagcctct 


gccgatgcta 


aaagtcagct 


gaccccttgg ggcgcttcat 


ttgaaactgc 


180 


gaccaagctc 


atgaatgcgc 


gaaagcattt 


ccattataag ggtaagctgt 


aagaatagtg 


240 


ggagaaaatg 


ttcagtcgtg 


ttctaactca 


cttgagaaat tccatttttc 


tgggcttctc 


300 


tcaaatagat 


taagtggccc 


gtatgctgga 


tttctagaat atttagaagc 


gcgccaactc 


360 


atgattatgt 


attgtataag 


cctcaaagac 


cgaatagatt actaacattt 


aagtggacca 


420 


gagcgttaga 


agctttgtag 


agtgctcatt 


ccttgctgac ggcaagggtt 


tcctaccatg 


480 


agatagatcg 


gcagatagtt 


ggtttgtaaa 


aatttttaag gacggtccgc 

4 


aatgtcaatt 


540 


cttgaacaga 


tcatcttctt 


catcaacacc 


atcttgggtt atggtctgca 


cgctggttct 


600 


tccgcttcca 


gcaacctttc 


tcacacgatc 


ggcctgttct aggcctaatt 


ggtaataagg 


660 


ctgtgtaaca 


gtcgcccgcg 


tgattgtgtc 


tttttaggcg cccgcgcggg 


cgattttcgg 


720 


ttttcatctt 


ttttaaattg 


agtttggaag 


atcaagtgcc cccggatgca 


cgacaatgct 


780 


-atgccgaaca 


cgtattgttg -aaatc gtg act gaa cat tat gac gta gta gta 


832 



Val Thr Glu His Tyr Asp Val Val Val 

1 5 



etc gga get ggc ccc ggt ggc tat gtc tec gee ate cgc gee gcg eag 880 
Leu Gly Ala Gly Pro Gly Gly Tyr Val Ser Ala lie Arg Ala Ala Gin 
10 15 20 25 

etc ggt aag aaa gtt gcg gtt ate gag aag cag tac tgg gga ggt gtc 928 
Leu Gly Lys Lys Val Ala Val lie Glu Lys Gin Tyr Trp Gly Gly Val 

30 35 40 

tgc ctg aat gtg ggt tgt ate cca tct aag gcg ttg ate aag aac get 976 
Cys Leu Asn Val Gly Cys lie Pro Ser Lys Ala Leu He Lys Asn Ala 

45 50 55 

gag ate gee cac ate ttc aac cat gag aag aag ace ttc ggc ate aac 1024 
Glu He Ala His He Phe Asn His Glu Lys Lys Thr Phe Gly He Asn 

60 65 70 

ggc gag gtc ace ttc aac tac gag gat gee cac aag cgt tee cgt ggt 1072 
Gly Glu Val Thr Phe Asn Tyr Glu Asp Ala His Lys Arg Ser Arg Gly 
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75 80 85 

gtc tec gac aag ate gte ggc ggt gtt cac tac ttg atg aag aag aac 1120 
Val Ser Asp Lys He Val Gly Gly Val His Tyr Leu Met Lys Lys Asn 
90 95 100 , 105 

aag ate ace gag ate gae ggt tte ggc ace ttc aag gat gee aag ace 1168 
"Lys Ile~Thr Glu ITe Asp Gly Phe Gly Thr-phe Lys Asp Ala Lys Thr 

110 115 120 

ate gag gtg ace gat ggt aag gat gee ggc aag ace gtc ace ttc gat 1216 
He Glu Val Thr Asp Gly Lys Asp Ala Gly Lys Thr Val Thr Phe Asp 

125 130 135 

gac tge ate ate gee ace ggt tec gtg gtc aac tec etc egt ggt gtt 1264 
Asp Cys He He Ala Thr Gly Ser Val Val Asn Ser Leu Arg Gly Val 

140 145 150 

gag tte tee gag aac gtg gtc tec tac gag gag cag ate etc aac ceg 1312 
Glu Phe Ser Glu Asn Val Val Ser Tyr Glu Glu Gin He Leu Asn Pro 

155 160 165 

?tg gcg cct aag aag atg gte ate gtc ggt ggc ggc gee ate ggt atg 1360 
Val Ala Pro Lys Lys Met Val He Val Gly Gly Gly Ala He Gly Met 
170 175 180 185 

gaa ttc gee tac gtt etg ggc aac tac ggt gtg gac gta ace etc ate 1408 
Glu Phe Ala Tyr Val Leu Gly Asn Tyr Gly Val Asp Val Thr Leu He 

190 195 200 

gag ttc atg gae cge gtt etg ccg aac gag gat cea gag gtg tec aag 1456 
Glu Phe Met Asp Arg Val Leu Pro Asn Glu Asp Pro Glu Val Ser Lys 

205 210 . 215 

gtt ate gcc aag gcc tac aag aag atg ggc ate aag etc etc ccg ggc 1504 
Val He Ala Lys Ala Tyr Lys Lys Met Gly He Lys Leu Leu Pro Gly 

220 225 230 

cac gca ace acc gcg gtg cgc gae aat ggc gat tec gtt gag gtc gat 1552 
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His Ala Thr Thr Ala Val Arg Asp Asn Gly Asp Ser Val Glu Val Asp 

235 240 245 

tac cag aag aag ggc teg gac aag acc gag acc ate ace gtc gae egt 
Tyr Gin Lys Lys Gly Ser Asp Lys Thr Glu Thr lie Thr Val Asp Arg 
250 255 260 265 

-gtt-ctt-atc-tcc gtc -gge-t-tc-cgc cea cgc -gtc gag ggc ttc ggc ctg 
Val Leu lie Ser Val Gly Phe Arg Pro Arg Val Glu Gly Phe Gly Leu 
270 275 280 

• • • 

gag aac acc ggc gtc aag etc acc gaa cgc ggt gcc ate gac att gat 
Glu Asn Thr Gly Val Lys Leu Thr Glu Arg Gly Ala He Asp He Asp 

285 290 295 

gag cat atg cgc acc aac gtc gac ggc ate tac gcc ate ggt gac gtc 
Glu His Met Arg Thr Asn Val Asp Gly He Tyr Ala He Gly Asp Val 

300 305 310 

ace gcc aag ctg cag ctg gea cae gtc gcc gag gca cag ggc att gtc 
Thr Ala Lys Leu Gin Leu Ala His Val Ala Glu Ala Gin Gly He Val 

315 320 325 

gcc gcc gag aca etc gcc ggc gca gaa acc cag ace ctg ggc gac tac 
Ala Ala Glu Thr Leu Ala Gly Ala Glu Thr Gin Thr Leu Gly Asp Tyr 
330 335 340 345 

atg atg atg ccg cgt gcc acc ttc tgc aac cca cag gtt gcc tec ttc 
Met Met Met Fro Arg Ala Thr Phe Cys Asn Pro Gin Val Ala Ser Phe 

350 355 360. 

ggt tac acc gag gag cag gee aag gag aag tgg ccg gat ega gag ate 
Gly Tyr Thr Glu Glu Gin Ala Lys Glu Lys Trp Pro Asp Arg Glu He 

365 370 375 

aag gtg tec tec ttc ccg ttc tec gcg aac ggc aag gcc gtc ggc ctg 
Lys Val Ser Ser Phe Pro Phe Ser Ala Asn Gly Lys Ala Val Gly Leu 
380 385 390 



1600 



1648 



1696 



1744 



1792 



1840 



1888 



1936 



1984 
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get gag acc gat ggt ttc gcc aag ate gtc gcc gac get gag tte ggt 2032 
Ala Glu Thr Asp Gly Phe Ala Lys He Val Ala Asp Ala Glu Phe Gly 

395 400 405 

gaa ctg ctg ggt ggc cac att gtc ggt gcc aac gcc tec gag^ ctg etc 2080 
Glu Leu Leu Gly Gly His He Val Gly Ala Asn Ala Ser Glu Leu Leu 

-410 415 ^420 ~ • -425 

aae gag etg gtg ctg gcc cag aae tgg gat etc ace ace gag gag ate 2128 
Asn Glu Leu Val Leu Ala Gin Asn Trp Asp Leu Thr Thr Glu Glu He 

430 435 440 

age ege age gte eae ate eae ceg aee ctg teg gag get gtc aag gaa 2176 
Ser Arg Ser Val His He His Pro Thr Leu Ser Glu Ala Val Lys Glu 

445 450 455 

get ~gcc~cae gge gtc aac ggc cac atg ate aac ttc taaatcccgt 2222 
Ala Ala His Gly Val Asn Gly His Met He Asn Phe 

460 465 
cagaeaaatg caaatceect caeegatggc atateggtga ggggattttc tcatgcacgt 2282 
aaaatcataa tccatggcaa ggaaagtcga caacagcgcc 2322 

[0 0 9 81 
<210> 32 
<211> 469 
<212> PET 

<213> CorynebacteriuB thermoamiiiogenes 



<400> 32 

Val Thr Glu His Tyr Asp Val Val Val Leu Gly Ala Gly Pro Gly Gly 

1 5 10 15 

Tyr Val Ser Ala He Arg Ala Ala Gin Leu Gly Lys Lys Val Ala Val 

20 25 30 

He Glu Lys Gin Tyr Trp Gly Gly Val Cys Leu Asn Val Gly Cys He 
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35 40 45 

Pro Ser Lys Ala Leu lie Lys Asn Ala Glu He Ala His lie Phe Asn 

50 55 60 

His Glu Lys Lys Thr Phe Gly He Asn Gly Glu Val Thr Phe Asn Tyr 
65 70 75 80 

Glu Asp-Ala His-Lys Arg Ser Arg Gly-Val-Ser Asp Lys He Val Gly 

85 90 95 

Gly Val His Tyr Leu Met Lys Lys Asn Lys He Thr Glu He Asp Gly 

100 105 110 

Phe Gly Thr Phe Lys Asp Ala Lys Thr He Glu Val Thr Asp Gly Lys 

115 120 125 

Asp Ala Gly Lys Thr Val Thr Phe Asp Asp Cys He He Ala Thr Gly 

130 135 140 

Ser Val Val Asn Ser Leu Arg Gly Val Glu Phe Ser Glu Asn Val Val 
145 150 155 160 

Ser Tyr Glu Glu Gin He Leu Asn Pro Val Ala Pro Lys Lys Met Val 

165 170 175 

He Val Gly Gly Gly Ala He Gly Met Glu Phe Ala Tyr Val Leu Gly 

180 185 190 

Asn Tyr Gly Val Asp Val Thr Leu He Glu Phe Met Asp Arg Val Leu 

195 200 205 

Pro Asn Glu Asp Pro Glu Val Ser Lys Val He Ala Lys Ala Tyr Lys 

210 215 .220 

Lys Met Gly He Lys Leu Leu Pro Gly His Ala Thr Thr Ala Val Arg 
225 230 .235 . - 240 

Asp Asn Gly Asp Ser Val Glu Val Asp Tyr Gin Lys Lys Gly Ser Asp 

245 250 255 

Lys Thr Glu Thr He Thr Val Asp Arg Val Leu H Ser Val Gly Phe 
260 265 270 
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Arg Pro Arg Val Glu Gly Phe Gly Leu Glu Asn Thr Gly Val Lys Leu 

275 280 285 

Thr Glu Arg Gly Ala He Asp He Asp Glu His Met Arg Thr Asn Val 

290 295 300 

Asp Gly lie Tyr Ala He Gly Asp Val Thr Ala Lys Leu Gin Leu Ala 
305 310 315 320 

His Val Ala Glu Ala Gin Gly He Val Ala Ala Glu Thr Leu Ala Gly 

325 330 335 

Ala Glu Thr Gin Thr Leu Gly Asp Tyr Met Met Met Pro Arg Ala Thr 

340 345 350 

Phe Cys Asn Pro Gin Val Ala Ser Phe Gly Tyr Thr Glu Glu Gin Ala 

355 360 365 

Lys Glu Lys Trp Pro Asp Arg Glu He Lys Val Ser Ser Phe Pro Phe 

370 375 380 

Ser Ala Asn Gly Lys Ala Val Gly Leu Ala Glu Thr Asp Gly Phe Ala 
385 390 395 400 

Lys He Val Ala Asp Ala Glu Phe Gly Glu Leu Leu Gly Gly His He 

405 410 415 

Val Gly Ala Asn Ala Ser Glu Leu Leu Asn Glu Leu Val Leu Ala Gin 

420 425 430 

Asn Trp Asp Leu Thr Thr Glu Glu He Ser Arg Ser Val His He His 

435 440 445 

Pro Thr Leu Ser Glu Ala Val Lys Glu Ala Ala His Gly Val Asn Gly 

450 455 460 

His Met He Asn Phe 
465 

[0 0 9 9] 
<210> 33 
<211> 4096 
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<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

-<-222>-(250)^3951-) 

<400> 33 

ccggatcatc gtggttgacg ggggacgtat catcgaggat ggttcccacg atgaacttct 60 
gggagcgaat ggaacctacg caacaatgtg gcatttagta gggtgacagg atattttagg 120 
aaagacttgt taccaaaagg tgctaatact ggggtgctag gtccccgcga ccggaaccas 180 
cgttacagtg gataaaataa agcccattta gaaccctcaa caagcaagga aaagaggcga 240 
gtacctgcc gtg age age get- agt-act - ttc ggc cag aac gcg tgg ctg gtg 291 
Val Ser Ser Ala Ser Thr Phe Gly Gin Asn Ala Trp Leu Val 
1 5 10 

gat gag atg ttc cag cag ttc aag aag gac ccc cag tec gtg gac aag 339 
Asp Glu Met Phe Gin Gin Phe Lys Lys Asp Pro Gin Ser Val Asp Lys 
15 20 25 30 

gaa tgg aga gag etc ttc gag tet cag ggg ggt ccc cag get gaa aag 387 
Glu Trp Arg Glu Leu Phe Glu Ser Gin Gly Gly Pro Gin Ala Glu Lys 

35 40 45 

get" ace ccc gee ace ccc gaa-gcc aag aag gca get teg teg cag tee 435 
Ala Thr Pro Ala Thr Pro Glu Ala Lys Lys Ala Ala Ser Ser Gin Ser 

50 55 60 

tea act tee gga cag tee ace gee aag get gee ect gee gee aag ace 483 
Ser Thr Ser Gly Gin Ser Thr Ala Lys Ala Ala Pro Ala Ala Lys Thr 

65 70 75 

gca ccg gee tct gcg cca gcc aag get gee ect gtt aag caa aac cag 531 
Ala Pr Ala Ser Ala Pr Ala Lys Ala Ala Pr Val Lys Gin Asn Gin 
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80 85 90 

gcg tec aag cct gcc aag aag gcc aag gag tec ccc ctg tec aag oca 579 
Ala Ser Lys Pro Ala Lys Lys Ala Lys Glu Ser Pro Leu Ser Lys Pro 
95 100 105 110. 

get gcc atg cct gag cog gga acc ace cca etc agg ggc ate ttc aag 627 
Ala Ala Met Pro Glu Pro Gly Thr Thr Pro Leu Arg Gly lie Phe Lys 

115 120 125 

tec ate gcc aag aac atg gac etc tec etc gag gtg ccc ace gcc ace 675 
Ser lie Ala Lys Asn Met Asp Leu Ser Leu Glu Val Pro Thr Ala Thr 

130 135 140 

tee gte ege gac atg ccc gcg egc etc atg ttc gag aac ege gcc atg 723 
Ser Val Arg Asp Met Pro Ala Arg Leu Met Phe Glu Asn Arg Ala Met 

145 150 155 

gtc aac gac cag etc aag ege ace cgt ggc ggc aag ate tec ttc acc 771 
Val Asn Asp Gin Leu Lys Arg Thr Arg Gly Gly Lys He Ser Phe Thr 

160 165 170 

cac ate ate ggc tac gcc atg gtg aag get gtc atg gca cac cog gac 819 
His He He Gly Tyr Ala Met Val Lys Ala Val Met Ala His Pro Asp 
175 180 185 190 

atg aac aac tec tat gac ate gtc gac ggc aag ccg tec ctg. gtc gtc 867 
Met Asn Asn Ser Tyr Asp He Val Asp Gly Lys Pro Ser Leu Val Val 

195 200 205 

ccg gag cac ate aac etc ggc ctg gee ate gac etc ccc cag aag gac . 915 
Pro Gin His He Asn Leu Gly Leu Ala lie Asp Leu Pro Gin Lys Asp 

210 215 220 

ggc tec cgt gee etc gtg gtc gcc gcc ate aag gaa acc gag aag atg 963 
Gly Ser Arg Ala Leu Val Val Ala Ala He Lys Glu Thr Glu Lys Met 

225 230 235 

acc ttc tec cag ttc ctg gag gcc tat gag gac gtt gtg gca egc tec 1011 
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Thr Phe Set Gin Phe Leu Glu Ala Tyr Glu Asp Val Val Ala Arg Ser 

240 245 250 

cgc gtc ggc aag etc acc atg gat gac tac cag ggt gtc acc ate tec 1059 
Arg Val Gly Lys Leu Thr Met Asp Asp Tyr Gin Gly Val Thr lie Ser 
255 260 265 270 

— ttg-acc-aac-ccg-ggt—gge-atc-gg't-aGC-GgG-eac-^-cc-atc ecg -cgt ctg 1107 
Leu Thr Asn Pro Gly Gly lie Gly Thr Arg His Ser lie Pro Arg Leu 

275 280 285 

acc aag ggc cag ggc acc ate ate ggt gtc ggt tec atg gac tac ccg 1155 
Thr Lys Gly Gin Gly Thr He He Gly Val Gly Ser Met Asp Tyr Pro 

290 295 300 

gee gag ttc cag ggt gcc tec gag gac cgt etc gee gag etc ggt gtg 1203 
Ala Glu Phe Gin Gly Ala Ser Glu Asp Arg Leu Ala Glu Leu Gly Val 

305 310 315 

ggc aag etc gtc aec ate ace tee aee tac gat eae cgc gtc ate eag 1251 
Gly Lys Leu Val Thr He Thr Ser Thr Tyr Asp His Arg Val He Gin 

320 325 330 

gge geg gaa tec ggt gag tte etg cgc aec atg tee cag etg cte gtg 1299 
Gly Ala Glu Ser Gly Glu Phe Leu Arg Thr Met Ser Gin Leu Leu Val 
335 340 345 350 

gac gat gcg tte tgg gat eac ate ttc gag gag atg aac gtt cec tac 1347 
Asp Asp Ala Phe Trp Asp His lie Phe Glu Glu Met Asn Val Pro Tyr 

355 360 365 

ace ccg atg cgc tgg gca cag gac ctg cec aac acc ggt gtg gac aag 1395 
Thr Pro Met Arg Trp Ala Gin Asp Leu Pro Asn Thr Gly Val Asp Lys 

370 375 380 

aac aec cgt gtc atg cag etc ate gag gee tac cgc tec cgc ggt eac 1443 
Asn Thr Arg Val Met Gin Leu He Glu Ala Tyr Arg S r Arg Gly His 
385 390 395 

14 2 HjaE4t 2000-3093613 



11-31114 



etc ate gcc gac acc aac cca ctg ccc tgg gtc cag ccc ggc atg ccc 1491 
Leu He Ala Asp Thr Asn Pro Leu Pro Trp Val Gin Pro Gly Met Pro 

400 405 410 

gtc ccg gat cac cgt gac etc gac ate gag ace eac ggc ctg acc ctg 1539 
Val Pro Asp His Arg Asp Leu Asp He Glu Thr His Gly Leu Thr Leu 
415 420 425 430 

tgg gat ctg gac cgt ace ttc cac gtc ggt ggt tte ggt ggc aag gag 1587 
Trp Asp Leu Asp Arg Thr Phe His Val Gly Gly Phe Gly Gly Lys Glu 

435 440 445 

ace atg acc ctg cgc gag gtg etc age cgc etc egc gee gee tac acc 1635 
Thr Met Thr Leu Arg Glu Val Leu Ser Arg Leu Arg Ala Ala Tyr Thr 

450 455 460 

etc aag gtc ggc tec gag tac acc cac ate etc gac cgc gat gag cgc 1683 
Leu Lys Val Gly Ser Glu Tyr Thr His He Leu Asp Arg Asp Glu Arg 

465 470 475 

acc tgg ctg cag gac cgc etc gag gcc ggt atg ccc aag ccc acc gcc 1731 
Thr Trp Leu Gin Asp Arg Leu Glu Ala Gly Met Pro Lys Pro Thr Ala 

480 485 490 

gcc gag cag aag tac ate ctg cag aag etc aac gee gee gag gea ttc 1779 
Ala Glu Gin Lys Tyr He Leu Gin Lys Leu Asn Ala Ala Glu Ala Phe 
495 500 505 510 

gag aac ttc ctg cag acc aag tac gtc ggc cag aag cgt ttc tec etc 1827 
Glu Asn Phe Leu Gin Thr Lys Tyr Val Gly Gin Lys Arg Phe Ser Leu 

515 520 525 

gsig set gcc gag tea. ctg ate ccg ctg atg gac tec gcc ate gac acc 1875 
Glu Gly Ala Glu Ser Leu He Pro Leu Met Asp Ser Ala lie Asp Thr 

530 535 540 

gcc gca ggc cag ggc ett gac gag gtc gtc ate ggc atg ccc cac cgt 1923 
Ala Ala Gly Gin Gly Leu Asp Glu Val Val He Gly Met Pr His Arg 
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545 550 555 

ggt cgc etc aac gtg ctg ttc aac ate gtc ggc aag cea ctg gee teg 1971 
Gly Arg Leu Asn Val Leu Phe Asn lie Val Gly Lys Pro Leu Ala Ser 

560 565 570 

ate tte aac gag ttc gag ggc cag atg gag eag ggc cag ate ggt ggc 2019 
-Ile-Phe-Asn-Glu Phe Glu Gly-Gln Met Glu-Gln-Gly-Gln-Ile Gly Gly 
575 580 585 590 

tec ggt gac gtg aag tac cac etc ggt tec gag ggc acc cac ctg cag 2067 
Ser Gly Asp Val Lys Tyr His Leu Gly Ser Glu Gly Thr His Leu Gin 

595 600 605 

atg ttc ggc gac ggc gag ate aag gtc tec etc ace gee aac cec tec 2115 
Met Phe Gly Asp Gly Glu He Lys Val Ser Leu Thr Ala Asn Pro Ser 

610 615 620 

cac etc gag gee gtc aac ceg gtc gtg gag ggc ate gtc cgc gee aag 2163 
His Leu Glu Ala Val Asn Pro Val Val Glu Gly lie Val Arg Ala Lys 

625 630 635 

cag gac ate ctg gac aag ggc ceg gac ggc tac ace gtc gtc ceg ctg 2211 
Gin Asp lie Leu Asp Lys Gly Pro Asp Gly Tyr Thr Val Val Pro Leu 

640 645 650 

ctg etc cac ggt gac gee gcc ttc gee ggc ctg ggc ate gtg ccc gag 2259 
Leu Leu His Gly Asp Ala Ala Phe Ala Gly Leu Gly He Val Pro Glu 
655 660 665 670 

acc ate aac etc gca gee ctg egt ggt tac gat gtc ggt ggc ace ate 2307 
Thr lie Asn Leu Ala Ala Leu Arg Gly Tyr Asp Val Gly Gly Thr He 

675 680 685 

cac ate gtg gtc aac aac cag ate ggc ttc ace acc acc ceg gac tec 2355 
His He Val Val Asn Asn Gin He Gly Phe Thr Thr Thr Pro Asp Ser 

690 695 700 

age egt tec atg cac tac gee ace gac tgc gcc aag gee tte ggt tgc 2403 
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Ser Arg Ser Met His Tyr Ala Thr Asp Cys Ala Lys Ala Phe Gly Cys 

705 710 715 

ccg gtg ttc cac gtc aac ggt gac gac ccc gag get gtg gtc tgg gtc 2451 
Pro Val Phe His Val Asn Gly Asp Asp Pro Glu Ala Val Val Trp Val 

720 725 730 

ggc cag ctg gcc acc gag tac cgt cgc-cgc ttc ggc aag gat -gtc ttc 2499 
Gly Gin Leu Ala Thr Glu Tyr Arg Arg Arg Phe Gly Lys Asp Val Phe 
735 740 745 750 

• • • • 

ate gac etc ate tgc tac cgc ctg cgc ggc cac aac gag get gat gac 2547 
He Asp Leu lie Cys Tyr Arg Leu Arg Gly His Asn Glu Ala Asp Asp 

755 760 765 

cca tec atg acc cag ccg aag atg tac gag ctg ate acc ggc cgc gac 2595 
-Pro-Ser Met Thr Gin Pro- Lys Met Tyr Glu Leu lie Thr Gly Arg Asp 

770 775 780 

tec gtg Cgt gee acc tac acc gag gac etc etc ggc cgt ggt gac etc 2643 
Ser Val Arg Ala Thr Tyr Thr Glu Asp Leu Leu Gly Arg Gly Asp Leu 

785 790 795 

tec ccc gag gac gee gag gcc gtt gtc cgc gac ttc cac gac cag atg 2691 
Ser Pro Glu Asp Ala Glu Ala Val Val Arg Asp Phe His Asp Gin Met 

800 805 810 

gaa tec gtg ttc aac gag gtc aag gaa gcc ggc aag aag cag cct gat 2739 
Glu Ser Val Phe Asn Glu Val Lys Glu Ala Gly Lys Lys Gin Pro Asp 
815 820 825 830 

gag cag acc ggc ate acc ggt tec cag gaa ctg acc cgt ggc ctg gac 2787 
Glu Gin Thr Gly He Thr Gly Ser Gin Glu Leu Thr Arg Gly Leu Asp 

835 840 845 

acc aac ate acc cgc gag gaa ctg gtc gaa etc ggc cag gee ttc gtc 2835 
Thr Asn lie Thr Arg Glu Glu Leu Val Glu Leu Gly Gin Ala Phe Val 
850 855 860 



14 5 



mil#2 000-3 0 93613 



11—311147 

aac acc cca gag ggc ttc acc tac cac cca cgt gtg gca ccg gtg gcc 2883 
Asn Thr Pro Glu Gly Phe Thr Tyr His Pro Arg Yal Ala Pro Val Ala 

865 870 875 

aag aag cgt gcc gag tec gtc acc gag ggt ggc ate gac tgg gca tgg 2931 
Lys Lys Arg Ala Glu Ser Val Thr Glu Gly Gly lie Asp Trp Ala Trp 

880 - 885 890 

ggc gag etc ate gcc ttc ggc tec ctg gcc acc tec ggc agg ctg gtc 2979 
Gly Glu Leu lie Ala Phe Gly Ser Leu Ala Thr Ser Gly Arg Leu Val 
895 900 905 910 

cgc etc gcc ggt gag gat tec cgc cgt ggt acc ttc acc cag cgt cac 3027 
Arg Leu Ala Gly Glu Asp Ser Arg Arg Gly Thr Phe Thr Gin Arg His 

915 920 925 

gcc gtg gcc ate gac ccg aac acc gcc gag gag ttc aac ccg etc cac 3075 
Ala Val Ala He Asp Pro Asn Thr Ala Glu Glu Phe Asn Pro Leu His 

930 935 940 

gag ctg gca cag gcc aag ggc ggc ggc aag ttc etc gtc tac aac tee 3123 
Glu Leu Ala Gin Ala Lys Gly Gly Gly Lys Phe Leu Val Tyr Asn Ser 

945 950 955 

gcg ctg acc gag tac gcg ggt atg ggc ttc gaa tac ggc tac tec gtg 3171 
Ala Leu Thr Glu Tyr Ala Gly Met Gly Phe Glu Tyr Gly Tyr Ser Val 

960 965 970 

ggc aac ccg gac gcc gtg gtg tec tgg gag gca cag ttc ggt gac ttc 3219 
Gly Asn Pro Asp Ala Val Val Ser Trp Glu Ala Gin Phe Gly Asp Phe 
975 980 985 990 

gcc aac ggt gca cag acc ate ate gat gag tac ate tec tec ggt gag 3267 
Ala Asn Gly Ala Gin Thr lie lie Asp Glu Tyr He Ser Ser Gly Glu 

995 1000 1005 

gcc aag tgg ggc cag ace tec teg gtc ate ctg ctg ctg ecc cac ggt 3315 
Ala Lys Trp Gly Gin Thr Ser Ser Val He Leu Leu Leu Pro His Gly 
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1010 1015 1020 

tac gag ggc cag ggt ccg gac cac tec tec gca cgc ate gag cgt ttc 3363 
Tyr Glu Gly Gin Gly Pro Asp His Ser Ser Ala Arg lie Glu Arg Phe 

1025 1030 1035 

ctg cag ctg tgc gee gag ggt tec atg ace ate gee cag ecg ace ace 3411 
Leu Gin Leu Cys Ala Glu Gly Ser Met Thr He Ala Gin Pro Thr Thr 

1040 1045 1050 

ccg gcg aac tac ttc cac ctg ctg cgt cgt cac gca ctg ggc aag atg 3459 
Pro Ala Asn Tyr Phe His Leu Leu Arg Arg His Ala Leu Gly Lys Het 
1055 1060 1065 1070 

« 

aag ege ccg ctg gtc gte ttc ace ccg aag tec atg ctg cgc aac aag 3507 
Lys Arg Pro Leu Val Val Phe Thr Pro Lys Ser Met Leu Arg Asn Lys 

1075 1080 1085 

gcc gee ace tec get ccg gag gag ttc ace gag gte ace cgc ttc aag 3555 
Ala Ala Thr Ser Ala Pro Glu Glu Phe Thr Glu Val Thr Arg Phe Lys 

1090 1095 1100 

tec gtg ate gac gat ccg aac gtg gcg gat gcc tec aag gtg aag aag 3603 
Ser Val He Asp Asp Pro Asn Val Ala Asp Ala Ser Lys Val Lys Lys 

1105 1110 1115 

ate atg ctg tgc tee ggc aag ate tac tac gaa ctg gcc aag cgc aag 3651 
^ He Met Leu Cys Ser Gly Lys He Tyr Tyr Glu Leu Ala Lys Arg Lys 
1120 1125 1130 

gag- aag. gac aac ege gac gac ate gcg ate gtg cgc ate gag atg ctg 3699 
Glu Lys Asp Asn Arg Asp Asp He Ala He Val Arg He Glu Met Leu 
1135 1140 1145 1150 

cac ccg ate ccg ttc aac cgt ctg cgc gac gcc ttc gac ggc tac ccc 3747 
His Pr He Pr Phe Asn Arg Leu Arg Asp Ala Phe Asp Gly Tyr Pr 

n55 1160 1165 

aac gee gag gag ate ctg ttc gtt cag gac gag ccg gca aac cag ggt 3795 

14 7 HilE# 2000-3093613 
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Asn Ala Glu Glu lie Leu Phe Val Gin Asp Glu Pro Ala Asn Gin Gly 

1170 1175 1180 

gcc tgg ccg ttc tac cag gag cac ctg ccc aac etc ate gag ggc atg 3843 
Ala Trp Pro Phe Tyr Gin Glu His Leu Pro Asn Leu Tie Glu Gly Met 
1185 1190 1195 

-etc-ccg-atg-cgt-cgc-atc-teg-cge-cgt-tce-eag tec teg act- gcg acc 3891 
Leu Pro Met Arg Arg He Ser Arg Arg Ser Gin Ser Ser Thr Ala Thr 

1200 1205 1210 

ggt ate gcg aag gtg cac acc ate gag cag cag aag ctg ctg gat gat 3939 
Gly He Ala Lys Val His Thr lie Glu Gin Gin Lys Leu Leu Asp Asp 
1215 1220 1225 1230 

gcg ttc aac gea taaacgttaa taeagcggtt gatacettga accccgccgc 3991 
Ala Phe Asn Ala 

accetttaga tgcgggcggg gttttgcttt seetgeatag gcgataatat teatatacac 4051 
ecatcaegtt taagttctgc atttggateg tgegageatc ceggt 4096 

[0 10 0] 
<210> 34 
<211> 1234 
<212> PBT 

<213> Corynebacterium thermoaminogenes 
<400> 34 

Val Ser Ser Ala Ser Thr Phe Gly Gin Asn Ala Trp Leu Val Asp Glu 

15 10 15 

Met Phe Gin Gin Phe Lys Lys Asp Pro Gin Ser Val Asp Lys Glu Trp 

20 25 30 

Arg Glu Leu Phe Glu Ser Gin Gly Gly Pr Gin Ala Glu Lys Ala Thr 

35 40 45 

Pr Ala Thr Pro Glu Ala Lys Lys Ala Ala Ser Ser Gin Ser Ser Thr 
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50 55 60 

Ser Gly Gin Ser Thr Ala Lys Ala Ala Pro Ala Ala Lys Thr Ala Pro 
65 70 75 80 

Ala Ser Ala Pro Ala Lys Ala Ala Pro Val Lys Gin Asn Gin Ala Ser 
85 90 95 

-tys-Pro-Ala-Lys Lys-Ala-Lys Glu Ser Pro Leu-Ser-Lys Pro Ala Ala 
100 105 110 

Met Pro Glu Pro Gly Thr Thr Pro Leu Arg Gly lie Phe Lys Ser He 

115 120 125 

Ala Lys Asn Met Asp Leu Ser Leu Glu Val Pro Thr Ala Thr Ser Val 

130 135 140 

Arg Asp Met Pro Ala Arg Leu Met Phe Glu Asn Arg Ala Met Val Asn 
145 150 155 160 

Asp Gin Leu Lys Arg Thr Arg Gly Gly Lys He Ser Phe Thr His lie 

165 170 175 

He Gly Tyr Ala Met Val Lys Ala Val Met Ala His Pro Asp Met Asn 

180 185 190 

Asn Ser Tyr Asp He Val Asp Gly Lys Pro Ser Leu Val Val Pro Glu 

195 200 205 

His He Asn Leu Gly Leu Ala He Asp Leu Pro Gin Lys Asp Gly Ser 

210 215 220 

Arg Ala Leu Val Val Ala Ala He Lys Glu Thr Glu Lys Met Thr Phe 
225 ... 230 235 240 

Ser Gin Phe Leu Glu Ala Tyr Glu Asp Val Val Ala Arg Ser Arg Val 

245 250 255 

Gly Lys Leu Thr Met Asp Asp Tyr Gin Gly Val Thr He Ser Leu Thr 

260 265 270 

Asn Pr Gly Gly He Gly Thr Arg His Ser He Pro Arg Leu Thr Lys 
275 280 285 
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Gly Gin Gly Thr lie lie Gly Val Gly S r Met Asp Tyr Pro Ala Glu 

290 295 300 

Phe Gin Gly Ala Ser Glu Asp Arg Leu Ala Glu Leu Gly Val Gly Lys 
305 310 315 320 

Leu Val Thr lie Thr Ser Thr Tyr Asp His Arg Val lie Gin Gly Ala 

325 330 335 

Glu Ser Gly Glu Phe Leu Arg Thr Met Ser Gin Leu Leu Val Asp Asp 

340 345 350 

Ala Phe Trp Asp His lie Phe Glu Glu Met Asn Val Pro Tyr Thr Pro 

355 360 365 

Met Arg Trp Ala Gin Asp Leu Pro Asn Thr Gly Val Asp Lys Asn Thr 

370 375 380 

Arg-Val Met Gin Leu Ile-Glu Ala Tyr Arg Ser -Arg Gly His Leu He 
385 390 395 400 

Ala Asp Thr Asn Pro Leu Pro Trp Val Gin Pro Gly Met Pro Val Pro 

405 410 415 

Asp His Arg Asp Leu Asp He Glu Thr His Gly Leu Thr Leu Trp Asp 

420 425 430 

Leu Asp Arg Thr Phe His Val Gly Gly Phe Gly Gly Lys Glu Thr Met 

435 - 440 445 

Thr Leu Arg Glu Val Leu Ser Arg Leu Arg Ala Ala Tyr Thr Leu Lys 

450 455 "460 

Val Gly Ser Glu Tyr Thr His lie Leu Asp Arg Asp Glu Arg Thr Trp 
465 470 475 480 

.Leu Gln_Asp Arg Leu Glu Ala Gly Met Pro Lys Pro Thr Ala Ala Glu 

485 - 490 495 

Gin Lys Tyr lie Leu Gin Lys Leu Asn Ala Ala Glu Ala Phe Glu Asn 

500 505 510 

Phe Leu Gin Thr Lys Tyr Val Gly Gin Lys Arg Phe Ser Leu Glu Gly 
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515 



520 



525 



Ala Glu Ser Leu He Pro Leu Met Asp Ser Ala He Asp Thr Ala Ala 

530 535 540 

Gly Gin G\y Leu Asp Glu Val Val He Gly Met Pro His Arg, Gly Arg 

545 550 555 560 

~L^u"A"sn Val Lwrhe-Asii He-Val Gly Lys Pro^Leu Ala Ser He Phe 

565 570 575 

Asn Glu Phe Glu Gly Gin Met Glu Gin Gly Gin He Gly Gly Ser Gly 

580 585 590 
Asp Val Lys Tyr His Leu Gly Ser Glu Gly Thr His Leu Gin Met Phe 



Gly Asp Gly Glu He Lys Val Ser Leu Thr Ala Asn Pro Ser His Leu 

610 615 620 

Glu Ala Val Asn Pro Val Val Glu Gly He Val Arg Ala Lys Gin Asp 
625 630 635 640 

He Leu Asp Lys Gly Pro Asp Gly Tyr Thr Val Val Pro Leu Leu Leu 

645 650 655 

His Gly Asp Ala Ala Phe Ala Gly Leu Gly He Val Pro Glu Thr He 

660 665 670 

Asn Leu Ala Ala Leu Arg Gly Tyr Asp Val Gly Gly Thr He His He 

675 680 685 

Val Val Asn Asn Gin He Gly Phe Thr Thr Thr Pro Asp Ser Ser Arg 

690 695 700 

Ser Met His Tyr Ala Thr Asp Cys Ala Lys Ala Phe Gly Cys Pro Val 
705 710 715 720 

Phe His Val Asn Gly Asp Asp Pr Glu Ala Val Val Trp Val Gly Gin 

725 730 735 

Leu Ala Thr Glu Tyr Arg Arg Arg Phe Gly Lys Asp Val Phe He Asp 



595 



600 



605 



740 



745 



750 
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Leu He Cys Tyr Arg Leu Arg Gly His Asn Glu Ala Asp Asp Pro Ser 

755 760 765 

Met Thr Gin Pro Lys Met Tyr Glu Leu lie Thr Gly Arg Asp Ser Val 

770 775 780 

Arg Ala Thr Tyr Thr Glu Asp Leu Leu Gly Arg Gly Asp Leu Ser Pro 

785 790 795 -800 

Glu Asp Ala Glu Ala Val Val Arg Asp Phe His Asp Gin Met Glu Ser 

805 810 815 

Val Phe Asn Glu Val Lys Glu Ala Gly Lys Lys Gin Pro Asp Glu Gin 

820 825 830 

Thr Gly He Thr Gly Ser Gin Glu Leu Thr Arg Gly Leu Asp Thr Asn 

835 840 845 

He Thr Arg Glu Glu Leu Val Glu Leu Gly Gin Ala Phe Val Asn Thr 

850 855 860 

Pro Glu Gly Phe Thr Tyr His Pro Arg Val Ala Pro Val Ala Lys Lys 
865 870 875 880 

Arg Ala Glu Ser Val Thr Glu Gly Gly He Asp Trp Ala Trp Gly Glu 

885 890 895 

Leu He Ala Phe Gly Ser Leu Ala Thr Ser Gly Arg Leu Val Arg Leu 

900 905 910 

Ala Gly Glu Asp Ser Arg Arg Gly Thr Phe Thr Gin Arg His Ala Val 

915 920 925 

Ala He Asp Pro Asn Thr Ala. Glu Glu Phe Asn Pro Leu His Glu Leu 

930 935 940 

Ala Gin Ala Lys Gly Gly Gly Lys Phe Leu Val Tyr Asn Ser Ala Leu 
945 950 955 960 

Thr Glu Tyr Ala Gly Met Gly Phe Glu Tyr Gly Tyr Ser Val Gly Asn 

965 970 975 

Pro Asp Ala Val Val Ser Trp Glu Ala Gin Phe Gly Asp Phe Ala Asn 
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980 985 990 

Gly Ala Gin Thr He lie Asp Glu Tyr He Set Ser Gly Glu Ala Lys 

995 1000 1005 

Trp Gly Gin Thr Ser Ser Val He Leu Leu Leu Pro His Gly Tyr Glu 

1010 1015 1020 

Gly Gin Gly Pro Asp His Ser Ser Ala Arg He Glu Arg Phe Leu Gin 
025 1030 1035 1040 

Leu Cys Ala Glu Gly Ser Met Thr He Ala Gin Pro Thr Thr Pro Ala 

1045 1050 1055 

Asn Tyr Phe His Leu Leu Arg Arg His Ala Leu Gly Lys Met Lys Arg 

1060 1065 1070 

Pro Leu Val Val Phe Thr Pro Lys Ser Met Leu Arg Asn Lys Ala Ala 

1075 1080 1085 

Thr Ser Ala Pro Glu Glu Phe Thr Glu Val Thr Arg Phe Lys Ser Val 

1090 1095 1100 

He Asp Asp Pro Asn Val Ala Asp Ala Ser Lys Val Lys Lys lie Met 
105 1110 1115 1120 

Leu Cys Ser Gly Lys He Tyr Tyr Glu Leu Ala Lys Arg Lys Glu Lys 

1125 1130 1135 

Asp Asn Arg Asp Asp He Ala He Val Arg He Glu Met Leu His Pro 

1140 1145 1150 

He Pro Phe Asn Arg Leu Arg Asp Ala Phe Asp Gly Tyr Pro Asn Ala 

1155 1160 1165 

Glu Glu He Leu Phe Val Gin Asp Glu Pro Ala Asn Gin Gly Ala Trp 

1170 1175 1180 

Pro Phe Tyr Gin Glu His Leu Pr Asn Leu He Glu Gly Met Leu Pr 
185 1190 1195 1200 

Met Arg Arg He Ser Arg Arg Ser Gin Ser Ser Thr Ala Thr Gly He 
1205 1210 1215 
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Ala Lys Val His Thr He Glu Gin Gin Lys Leu Leu Asp Asp Ala Phe 
1220 1225 1230 

Asn Ala 

[0 1 0 1] 
<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
• * • 

<220> 

<223> Description of Artificial Sequence: primer for aceA 
<400> 35 

cctctaccca gc^aactccs 

[0 10 2] 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for aceA 
<400> 36 

ctgccttgaa ctcacggttc 
[6 1 0 3] 

<210> 37 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for accBC 
<400> 37 

catccacccc ggctacggct 

[0 10 4] 
<210> 38 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for accBC 
<400> 38 

cggtgactgg gtgttccacc 

[0 10 5] 
<210> 39 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer f r dtsRl 
<400> 39 

acggcccagc cctgaccgac 
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[0 10 6] 

<210> 40 
<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for dtsRl 
<400> 40 

agcagrcgccc atgacggcga 

[0 10 7] 
<210> 41 " - 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for dtsR2 
<400> 41 

acggcccagc cctgaccgac 

[0108] 
<210> 42 
<211> 20 
<21j2> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: primer for dtsR2 



<400> 42 




20 



[0 10 9] 

<210> 43 — - - - - _ _^ 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for pfk 

<400> 43 

cgtcatccga ggaatcgtcc 20 

[0 110] 
<210> 44 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for pfk 



<400> 44 




21 



[0 111] 



<210> 45 



<211> 17 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for scrB 
<220> 

<221> UNSURE 
• * • 

<222> (3) 

<223> n=a or g or c or t 
<400> 45 

ggncghytba aygaycc 
[0 112] 

<210> 46 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for scrB 
<220> 

<221> UNSURE 
<222> (18) 

<223> n=a or g or c or t 
<400> 46 

ggrcaytccc acatrtancc 
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[0 113] 

<210> 47 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for gluABCD 
<400> 47 

ccatccggat ccggcaagtc 

[0 114] 
<210> 48 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for gluABCD 
<400> 48 

aatcccatct cgtgggtaac 

[0 1 15] 
<210> 49 
<211> 23 

<212> DNA ' 

<213> Artificial Sequence 

<220> 
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<223> Description of Artificial Sequence: primer for pdhA 

<400> 49 

actgtgtcca tgggtcttgg ccc 

[0 116] 
<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for pdhA 
<400> 50 

cgctggaatccgaacatcga 

[0 117] 
<210> 51 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for pc 
<400> 51. . 

ggcgcaacct acgacgttgc aatgcg 

[0 118] 
<210> 52 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for pc 
<400> 52 

tggccgcctg ggatctcgtg 

[0 119] 
<210> 53 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for ppc 

<400> 53 

ggttcctgga ttggtggaga 
[0 12 0] 

<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description f Artificial Sequence: primer f r ppc 
<400> 54 
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ccgccatcct tgttggaatc 
[0 12 1] 

<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
<220> 

<221> UNSURE 
<222> (3,6,9) 
<223> n=inosine 

<400> 55 

gtnggnacns aytcscatac 
[0 12 2] 

<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
<220> 

<221> UNSURE 
<222> (3,9,18) 



11-31114 

<223> n=inosine 
<400> 56 

gcnggagana tgtgrtcngt 

[0 12 3] 
<210> 57 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for icd 

<400> 57 

gacatttcac tcgctggac^ 

[0 124] 
<210> 58 

<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for icd 
<400> 58 

ccgtactctt cagccttctg 

[0 12 5] 
<210> 59 
<211> 17 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for Ipd 

<400> 59 

atcatcgcaa ccggttc 

[0 12 6] 
<210> 60 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for Ipd 
<400> 60 

cgtcaccgat ggcgtaaat 

[0 12 7] 
<210> 61 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for dhA 
<400> 61 
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acaccgtggt cgcctcaacg 

[0 12 8] 
<210> 62 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
<400> 62 

tgctaacccg tcccacctgg 
[0 12 9] 

<210> 63 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
screening PGR of Ipd 

<400> 63 

tacgaggagc agatcctcaa 

[0.13 0] 
<210> 64 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer for 

screening PGR of Ipd 

<:400>~64 

ttgacgccgg tgttctccag 

[0 13 1] 
<210> 65 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of acn 

<400> 65 

ggtgaagcta agtagttagc 

[0 13 2] 
<210> 66 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descripti n of Artificial Sequence: primer f r 
LA cloning of acn 
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<400> 66 

agctactaaa cctgcacc 
[0 13 3] 

<210> 67 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of icd 

<400> 67 

ccgtactctt cagccttctg 

[0 134] 
<210> 68 
<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of icd 

<400> 68 

tcgtccttgt tccacatc 

[0 13 5] 
<210> 69 
<211> 17 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
l^'clOTihg~of ' Ipd 

<400> 69 

atcatcgcaa ccggttc 

[0 13 6] 
<210> 70 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of Ipd 

<400> 70 

tacgaggagc agatcctcaa 
[0 13 7] 

<210> 71 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descripti n of Artificial Sequence: primer for 
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LA cloning of acn 



<400> 71 



gctaactact tagcttcacc 



20 



[0 13 8] 

<210> 72 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of acn 

<400> 72 

gaaccaggaa ctattgaacc 20 
[0 13 9] 

<210> 73 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of led 



<400> 



73 



tccgatgtca tcatcgac 



18 



[0 14 0] 
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<210> 74 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of icd 

<400> 74 

atgtggaaca aggacgac 
[0141] 

<210> 75 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of odhA 

<400> 75 

gtacatattg tcgttagaac gcgtaatacg actca 
[0142] 

<210> 76 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of odhA 

<400> 76 

cgttagaacg cgtaatacga ctcactatag ggaga 35 
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